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Industrial Hygiene and the 
Medicine 
PHILIP DRINKER, S.B., Chem. Engr., D.Sc., Boston 


The field which I represent, industrial 
hygiene, is a child of preventive medicine. 
Its founders were physicians—doctors like 
Sir Thomas Legge and J. S. Haldane, in 
England; K. B. Lehmann, in Germany; 
Alice Hamilton, Emery Hayhurst, Royd 
Sayers, Tony Lanza, and Carey McCord, 
in this country. George Gehrmann belongs 
on my list but might not admit it. How- 
ever, he saw to it that his own company, 
DuPont, consistently practiced good indus- 
trial hygiene—without dignifying it by that 
name. 

One naturally reviews these things in 

terms of one’s own experience, and I have 
had close to 40 years in the field. Most of 
the people named above I have known per- 
sonally, except Lehmann, and I have much 
more than a casual acquaintance with their 
publications. Everyone of them contributed 
directly or indirectly to the establishment 
and definition of safe and healthful work- 
ing conditions for one or more kinds of 
job. Haldane, physician and physiologist, 
was so respected by his colleagues in the 
sritish Mining Institution for his indus- 
trial hygiene work that he was made presi- 
dent one year. The American Industrial 
Hygiene Association, which your Carey 
Received for publication May 13, 1959. 
Harvard School of Public Health. 
The George Gehrmann Lecture, presented at 
the 11th Annual Meeting of the American Acad- 
emy of Occupational Medicine, Boston, Feb. 12, 
1959. 


Practice of Occupational 


McCord helped us found, has had physi- 
cians, Sterner and Kehoe, as _ presidents. 
Do not think of us, then, as engineering 
specialists unfamiliar with many of your 
medical problems. I look back with some 
amusement (and awe) on the fact that an 
-arly research assignment of mine included 
helping Yaglou design and operate a room 
for the care of premature babies; another 
was to determine threshold concentrations 
of zinc oxide fume in the causation of metal 
fume fever, while a third resulted in the 
iron lung—an appliance needed in treating 
polio. Now I have the vast satisfaction of 
seeing this latter contribution rapidly being 
relegated to a respected place in the museum 
because of advances in medicine. 

The role of industrial hygiene has 
changed greatly in the last 30 years. At 
first the job was solely to determine what a 
man breathed in the course of his work— 
dust counts and CO determinations were 
among the earliest demands. As compensa- 
tion laws became general, industry wrote 
preventive measures right into its produc- 
tion plans, and industrial illness was charged 
up against cost of production. That put 
industrial hygiene control, in part at least, 
under the production manager. What the 
manager often needed was a man who could 
devise, install, and operate control equip- 
ment. 


This gradual development tended to wean 
the industrial hygienist somewhat away 
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from the medical department, where he 
could never be more than an assistant, and 
make him into an engineer concerned with 
production problems. You recommend a 
full-time doctor for plants exceeding some- 
thing like 1,500 employees—the figure varies 
with the industry. Industrial hygienists 
can economically be spread much thinner 
and frequently can be itinerant—one man 
can look after séveral plants in different 
cities somewhat as does the part-time doctor. 
But the industrial hygienist who tries to 
function other than very closely with the 
medical department is certain of failure. In 
periods of hard times, it formerly was com- 
mon for employers to economize by reduc- 
ing operations from which direct monetary 
gain was not derived. Not infrequently the 
medical and safety departments suffered. 
Today, health and safety are much more 
firmly entrenched. 


Modern occupational medicine has de- 
veloped over the years in a way that parallels 
rather interestingly progress in industry. 
It features preventive rather than curative 
medicine. It was born shortly after the 
industrial revolution in Britain had ushered 
in widespread mechanization of industrial 
enterprises, especially of textiles and pot- 
tery. This was the period from 1790 to 
1830. Mechanization generally was opposed 
by British Labor (often violently) but made 
its way, and Britain became the workshop 
of the world. Mechanization brought with 
it the building up of what today we call 
“mill towns,” it accentuated crowding; the 
cities were extremely dirty and smoky and 
lacked any semblance of modern sanita- 
tion. Exploitation of child labor in both 
mills and in coal mines was approved and 
even expected. It made the rich richer and 
the poor poorer. 

Reform bills began to come up in the 
British Parliament from about 1830 on. 
Steam power was replacing water power, 
especially in new mills; canals were built to 
reduce transportation costs, and Macadam 
built a new kind of road. Children of ” to 
15 years of age were expected to work 12 


12/272 


A, M. A. ARCHIVES OF INDUSTRIAL HEALTH 


hours a day in dusty linen mills, the coal 
seams were often only 2 ft. in height so that 
little children were employed to crawl 
through pulling carts or loads, small boys 
were chimney cleaners, and no one really 
understood the cause and prevention of 
lung diseases of miners and tool grinders 
and of the poisonings which afflicted men 
working with lead glazes. Yet the quality 
of much of the goods made was of the 
best and was exported to all corners of the 
globe. We, a lusty new nation, were im- 
portant customers but stood upon our rights 
to make finished goods ourselves and not to 
be simply producers and exporters of raw 
materials. 

The first book on industrial medicine was 
Ramazzini’s (1713).* His lasting contribu- 
tion was in giving doctors the simple prac- 
tical advice to ask the patient to describe 
his occupation—a maxim in present occupa- 
tional hygiene problems of every sort. 
Doctors are traditionally loathe to concern 
themselves with details of processes, and 
it is still unusual for a physician in private 
practice voluntarily to go into industry and 
see what workers do to make themselves ill. 


Sanitation 


In 1842 appeared a report to the British 
Parliament by an engineer, Chadwick, en- 
titled “The Sanitary Condition of the La- 
bouring Population.” It is still a valuable 
work, Chadwick showed, often with con- 
spicuous lack of tact, how the census and 
the mortality figures could be used to diag- 
nose public ailments. His intolerance of 
the opinions of others, and his quarrelsome 
nature are exemplified in the following 
quotation from his report: “Such is the 
absence of civic economy in some of our 
towns that their condition in respect to 
cleanliness is almost as bad as that of an 
encamped horde.” 

Obviously such talk did not make friends 
or supporters. Chadwick’s ability was rec- 
ognized and respected. Many of his recom- 
mendations soon were written into law, but 
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his stormy intolerance of all opponents 
slowed up his progress for many opposed 
him just because he was so irascible and 
overbearing. Among his supporters were 
some doctors, and between them all they 
opened the way to modern sanitary engi- 
neering, an engineering branch to which 
industrial hygiene is now closely allied. 

Our term “underdeveloped country” | 
find distasteful. It is patronizing. If ap- 
plied to parts of the United States (and 
it could be with justice) it implies that a 
new industrial enterprise must embark upon 
a careful and persistent program of sani- 
tation. This includes water supply, sewage 
systems, roads, houses, community hos- 
pitals, schools, stores, and other things 
which seem rather far afield. 

Building some of these things may tangle 
with the principles of modern unionism 
which balks at company patronage—com- 
pany-owned stores and houses especially. 
But if they are not supplied it is hard to 
attract new labor. The days when labor 
was recruited from immigrants are gone. 
In World War II we moved huge popula- 
tions, workers and families, into communi- 
ties in which it was necessary to set up 
exactly the kind of community [ mentioned. 

Some of you will say that the care of 
the worker’s family is not your proper 
function, nor mine either. Yet what can 
be worse for industrial morale—which is 
your concern and mine—than bad living 
conditions, bad water supply, bad schools, 
bad milk, ete. If troubles from such things 
occurred in your own practice today, I do 
not doubt for a moment that you would 
move to remedy conditions and to get the 
company you represent to help. 


The American Working Pace and Health 


Our American industrial conditions are 
affected greatly by the whole economic pic- 
ture. Our people like to work at a pace 
which is often double or even triple what 
you see abroad. Our men demand good 
wages, and they will not go back willingly 
to 48 hours a week, which was abolished in 
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1940. After all, do you want to work 
Saturday if you can devote the day to your 
own and your family’s special interests ? 

Often these national differences in the pace 
of work explain differences in the healthi- 
ness of the working environment. We 
Americans cannot afford to have poor work- 
ing conditions. They are too expensive. 
Compensation costs for preventable indus- 
trial diseases, like silicosis and lead poison- 
ing, are stiff—they should be. 

At the International Industrial Health 
Congress in London, in 1948, I was ques- 
tioned by our opposite numbers in Britain 
as to why we did not have nystagmus 
among our coal miners. With them it is a 
compensable condition, and they have had 
a fair amount of it. When even moderate 
it affects a miner’s vision and ability to 
work. I replied that it was utterly imprac- 
ticable for us to mine coal under their poor 
lighting conditions and lack of mechanical 
aids—and we do not have miner’s nystag- 
mus. 

The same kind of thing can be seen in 
textile processes. Britain makes many va- 
rieties of high quality cloth—especially 
wool and cotton. Often it is cheaper and 
better than ours. (Linen unfortunately is 
on the way out all over the world.) We 
must mechanize more than they do; we 
must produce more per man than they do 
so we standardize on fewer varieties. Other- 
wise we cannot compete. New mechaniza- 
tion always makes possible the incorporation 
of schemes for improving the worker's 
lot. Nylon, rayon, and other synthetics re- 
quire good temperature control—it is built 
right into the process. When a new nylon 
mill is built it attracts workers who like 
clean, air-conditioned places to work. Cot- 
ton and woolen mills are being forced to 
copy. 

Silicosis 

I was consultant to a large metal mine in 
northern New York State. There was no 
law or code requiring the air of the mines 
or mills to maintain a certain freedom from 
fine dust. Admittedly they had some silicosis 
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(which was why I was hired). New York 
was developing a code to govern air dusti- 
ness in the mines and mills. We cleaned 
up the mine and got conditions consider- 
ably better than the code, when adopted, 
required. Later I suggested that we could 
let up a bit if the control was too expensive, 
but the answer was prompt and vigorous— 
the remedial measures were in force, condi- 
tions were improved, and production costs 
had been lowered (not raised). 

This same company had mining proper- 
ties in both southwest and southeast Mis- 
souri, producing lead and zinc in the 
southwest and lead in the southeast. The 
southwest area was famous for silicosis 
which by about 1930 had come under pretty 
fair control. Rock drilling was done wet in 
the southwest area where the rock in which 
the mineral occurred was highly siliceous. 
In the southeast the rock was limestone, 
which is comparatively harmless, so that 
rock drilling could be dry and yet be safe 
hygienically. About 1945, the ore in the 
southeast area began giving out at the levels 
in which the deposits were nonsiliceous. By 
prospecting they had found good deposits a 
few hundred feet deeper, but these were 
in sandstone as in the southwest. This 
meant, from a practical standpoint, that 
some of the miners would be working in 
sandstone (the silicosis producer) and 
some in limestone. Some men could drill 
dry, and some had to drill wet. This would 
have been a very unwise procedure admin- 
istratively, so the company changed all 
rock drills from dry to wet. Unless the 
water was on, the drill was inoperative. 
Then there was no distinction in dust con- 
trol anywhere throughout the area, which is 
vast. Conditions were greatly improved, 
while visibility and freedom from dust are 
now taken for granted. 

Tuberculosis rapidly is becoming an in- 
frequent disease in this country, but it is 
very common in plenty of other countries 
now struggling with the development of 
their natural resources. In the span of my 
own professional experience, I saw the 
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Metropolitan Life Insurance Company es- 
tablish a large sanitarium in the Saranac 
district for their own employees with tuber- 
culosis. A few years ago it was given up 
because it was no longer needed—a nice 
triumph for modern medicine. 


Silicosis and Tuberculosis 


We know that the silicotic is especially 
vulnerable to tuberculosis. It is this com- 
plication which has caused disabilities and 
death. By engineering control we have 
greatly reduced silica dust exposures but 
not eliminated them entirely. The improve- 
ment is such that we now have trouble in 
a city like Boston finding silicotic patients 
to show students. When I came to Har- 
vard, in 1920, we found such patients 
easily. 

An early book on Metallurgy, by Agri- 
cola (1556), describes silicosis as being due 
to “dust which penetrates into the windpipe 
and lungs, and produces difficulty in breath- 
ing and the disease which the Greeks called 
asthma—it eats away the lungs and implants 
consumption in the body. In the mines of 
the Carpathian Mountains women are found 
to have married seven husbands, all of whom 
this terrible consumption has carried off to 
a premature death.” 

Today we think that modern medical and 
sanitary control could have prevented Agri- 
cola’s superimposed tuberculosis and the re- 
sulting plurality of husbands. In those days 
dust generation in mining was very far 
from what we know today. Our prime dust 
producer is the modern rock drill and sub- 
sequent blasting. The pneumatic rock drill 
came in about 1870 and was made into a 
really remarkable tool well along in this 
century. It produced so much dust (and 
the drills got hot and lost their temper) 
that it was not too successful. A practical 
solution was the introduction of bits with 
a hole through the whole length of the tool. 
Water was forced through the bit to the 
bottom of the hole being drilled. This vastly 
improved the mechanical operation of the 
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drill and reduced air dustiness to reasonable 
levels. 


An amusing sequel to such dust control 
came within my own experience. In New 
York City, a tall building seemingly gets out 
of date and out of style in about 25 years. 
On 42d Street, opposite Grand Central Sta- 
tion, a contractor was putting in the founda- 
tions of a new building to replace a nice 
old hotel. While there were still five or six 
stories of old structure overhead, the holes 
for the new columns were being drilled. 
They were square and about 10 in. on a side. 
Two and sometimes four modern rock drills 
were run—dry. In a matter almost of 
seconds the air was so thick with dust that 
it interfered seriously with drilling as the 
men could not see. The contractor got an 
exhaust fan and sucked out the dusty air, 
discharging it into 42d Street at about waist 
height. The police interfered, as this was 
heavy going, even for New York, so he 
squirted water on the dusty discharge. The 
upshot of all this was the development by 
the contractor of a suction device which 
drew off the dusty air as it emerged from 
the drill hole and blew it through cloth 
filters which caught the dust. 

The end of this tale is disappointing. The 
device ultimately developed and patented 
worked, I thought, very nicely. I saw it 
tested in mines drilling horizontally, drill- 
ing vertically down, and drilling vertically 
up. It worked well in all three positions, 
but in very hard rock the absence of cool- 
ing water caused the bits to lose their temper. 
And in damp ground, as sometimes encoun- 
tered in foundation and tunnel work in 
Manhattan Island, the drills stuck when run 
dry. The upshot was the abandonment of 
the whole idea which we find now being 
revived in Britain and on the Continent of 
Europe—but it is not being used on this 
continent where our drills are larger and 
the drilling speed much greater. We are 
committed to wet drilling with ventilation. 


In my own opinion, the modern rock drill, 
ingenious and convenient as it is, will be 
replaced before long with rotary drills with 
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tips so hard than they can cut clean holes 
in any kind of rock, just as the diamond- 
tipped drill now does—and such drills will 
not be noisy or dusty. 


Lead Poisoning 


Carey McCord’s delightful monograph 
(Lead and Lead Poisoning in Early Amer- 
ica) gives a good perspective of the role 
of pewter today in our general living. Some 
of the old things are lovely and make nice 
ornaments, but their use should be so lim- 
ited. We keep matches, nuts, flowers, and 
things like that in them. We do not serve 
liquids, even beer, in pewter any more. 

Industrial lead poisoning, one of the old- 
est of the industrial diseases, can be pre- 
vented by a judicious combination of dust 
control and periodic medical examinations. 
The medical examinations include especially 
the chemical analyses of urine, which is 
fussy and must be done in special labora- 
tories by technicians specially trained. 

Industrially we rarely get lead poisoning 
except from breathing very finely divided 
lead dusts or fumes. It is extremely rare 
from ingesting contaminated food or drink. 
Industrially it can occur in lead smelters 
and in plants making lead storage batteries 
—both representing work where a consider- 
able amount of handling and exposure to 
fine dusts are likely. 

A lead smelter I used to visit in our 
Southwest was divided into two parts— 
receiving, crushing, and sizing on one side 
and ore roasting, smelting, and refining on 
the other. Such cases of mild lead poison- 
ing as we got were confined entirely to the 
roasting side. Dustiness in the crusher 
house was heavier than I liked and con- 
siderably exceeded the accepted MAC val- 
ues, but we had no evidences of lead 
intoxication. 

The practical upshot of this was that 
strict attention was paid to the roaster 
house, while the crusher house needed and 
got less care. 

The explanation of the difference in lead 
poisoning risk is the simple fact that roasted 
lead gives off, unless well controlled, a fine 


15/275 


a 
4 
a 
: 
3 


A, M. A. ARCHIVES OF INDUSTRIAL HEALTH 


fume of Pb and PbO, while the crushed 
rock can let loose particles of the chief lead 
mineral, galena (PbS), which are much 
larger in size and less soluble in body fluids. 


Compensation 


Workmen’s compensation laws grant the 
worker a certain fraction of his normal 
wages providing he loses time for some- 
thing that arose “out of and in the course 
of” his normal employment. Such compen- 
sation is not supposed to be an indemnity 
like insurance—it is to bring him funds to 
replace partially what he loses because of an 
industrial injury or illness. Compensation 
awards have generally been raised in keep- 
ing with increased living costs and increased 
wages, but they do not, anywhere, equal 
the wages paid to the normal, healthy 
worker. 

Today we pay industrial compensation 
for things one would not ordinarily consider 
industrial—chicken pox, measles, poison 
ivy, frost bite. There are others which seem 
equally strange but can be explained very 
logically. Imagine an epidemic of chicken 
pox or measles in a school. The janitor and 
some of the teachers come down with it; 
the Board awards compensation virtually 
without argument, maintaining the cause 
“arose out of and in the course of” the 
workers’ job. I wonder how many of you 
think of these as occupational diseases. 

Disabilities we ordinarily assign to the 
wear and tear of life are not compensated— 
heart disease, cancer, arthritis and rheu- 
matism, nervous and mental disorders, and 
accidents. These are the present-day major 
causes of death. They interest all of us. 
Occasionally one of them can be charged 
against industry—clients of mine paid com- 
pensation for bronchogenic carcinoma al- 
legedly resulting from breathing arsenic 
dusts. It has not been proved by animal 
experimentation that inhaled arsenical dust 
can initiate lung cancer, but the law says 
the worker benefits if there is doubt on the 
etiology, or cause. We had to admit doubt. 
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Cardiac disabilities sometimes pose seri- 
ous compensation problems. If a known 
cardiac is given a light job and one night 
dies at home, his widow is not apt to be 
compensated. If he dies on the factory 
premises compensation is almost certain to 
be paid no matter what he is doing at the 
time. This means that industry is loathe 
to employ cardiacs when most places would 
be glad to have them if an equitable sort of 
waiver could be put into effect. 

A man who has lost one eye is covered 
in most states by the “second injury funds” 
to which all carriers contribute. It is an 
interesting fact that payments from these 
second injury funds are lower than anybody 
anticipated. There is a movement now to 
get cardiacs in industry under some modi- 
fication of this fund. Industry would like 
to employ them but is hesitant because of 
the present laws. As physicians you try to 
lighten their jobs, and so do we, neither 
of us with much success. 


Compensation Abuses 


There is a phase of the ethics of indus- 
trial health and safety control that is irk- 
some to me. Perhaps time and education 
will cure it, but my colleagues in industry, 
in the government, and in labor circles have 
got nowhere with it. 

It is customary to pay a bonus for extra- 
hazardous jobs, like steeple-jack work, which 
man has been unable to make safe. The 
armed forces give extra pay for flying, for 
submarine duty, etc. It is much too com- 
mon for labor to say that such and such a 
job is thoroughly nasty er even hazardous 
so the workers should get a bonus for do- 
ing it. Almost never do you find a labor 
leader, certainly at the shop steward level, 
who will insist that the hazard (if one 
exists) be eliminated without any bonus 
coming into the picture. 

In my own practice I have had several 
such incidences, involving considerable 
numbers of workers. In one the alleged 
risk was a bothersome nuisance but not a 
health matter; a second caused a minor 
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malady which was not cumulative but could 
cause a few hours’ temporary illness 
(metal-fume fever); a third gave those ex- 
posed a garlic-like breath which sometimes 
was so offensive that the men were refused 
public bus transportation, but we could not 
find out that it did any harm whatever, so 
there was nothing to compensate in terms 
of lost time. Each of these we controlled 
and prevented, yet when we applied to have 
the bonus removed we failed. The poten- 
tialities of the offense remained as a sort of 
Sword of Damocles. Maybe it was a good 
thing for us! 

In two other instances the breathing of 
dusts, one ‘containing chromate salts and 
the other arsenic trioxide, caused perfora- 
tions of the nasal septum with the threat of 
bronchogenic carcinoma. One plant was in 
the east and the other in the west. The 
eastern state did not compensate for per- 
forated nasal septa, claiming that it was 
neither painful nor disfiguring. But the 
western state paid something like $500 for 
such a perforation and later upped it to over 
$700, enough to serve as a down-payment 
on a new car. Things got entirely out of 
hand when a man naively asked the plant 
doctor to show him how to cause the per- 
forations and offered to share in the award. 
Then, entirely without fuss or feathers, the 
plant safety department succeeded in inter- 
esting the men in their safety measures, and 
the perforated septa stopped. Thus, a shift 
in tactics accomplished something we had 
failed medically to get done. 


Nuclear Power 


There is not one of us who isn’t interested 
in and even apprehensive about the use of 
nuclear power—peaceful atom-busting, if 
you wish. The fact remains that our fuels 
are being used up at a fearful rate. Coal is 
being replaced by oil, but coal mining is not 
dead yet by a long way. We are building 
and beginning to operate power plants from 
nuclear sources. The British have them, and 
their needs are even more acute than ours. 

Chronic exposure of workers or the gen- 
eral population to nuclear fission wastes is 


Drinker 


not a serious problem. We now have al- 
most 15 years’ experience on which to base 
our optimism. When our plants for pro- 
ducing the atom bomb were planned, the 
most elaborate safety precautions were de- 
manded by the contractors, notably DuPont, 
which said that the project was new, the 
potential risks great, and their severity un- 
known and uncalculable, so special precau- 
tions were essential. The results obtained 
were better than our fondest dreams— 
safety and industrial hygiene practices 
reached the highest level ever attained, and 
all accidents, even the most commonplace, 
went down lower than had heretofore been 
attained. Undeniably it cost a lot to pro- 
duce these good results. But the pleasant 
fact emerged that health records as well as 
safety in these plants have consistently 
been splendid. 


Labor and Medical Care 


The attitude of labor toward health con- 
trol has changed remarkably in the last 20 
years. Towards the end of the war the 
Maritime Commission, the Navy, and the 
USPHS made a survey of the health of 
workers in the building of ships—welders, 
fitters, and all the crafts involved. We had 
about 1,500,000 employees, of whom about 
10% were welders. Most of them were 
new to the job and had never been in a 
shipyard before. The operating unions were 
AFL and CIO with headquarters in Wash- 
ington and locals variously around the coun- 
try. Some yards employed as many as 
25,000, and collections of yards in places 
like Portland, Ore., and Richmond, Calif., 
had groups of yards with 75,000 to 100,000. 

We were assured by union headquarters 
that there would be no objection to our do- 
ing physical examinations on employees at 
any yards—we could not examine 1,500,000, 
but we planned to examine a representative 
fraction and to make representative air anal- 
yses. When we came to one of the yards on 
the west coast the local union said they 
would call a strike if we persisted. This 
was about half a year before the Japanese 
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surrendered, and the government told me we 
would have to accept the union’s objection 
as the contract stated clearly that “there 
would be no physical examinations in con- 
nection with employment.” I forget the 
exact wording. That we were humiliated 
would be an understatement. 

A few years later John L. Lewis put 
through the Miners Welfare scheme in 
which physical examinations were accepted. 
Clients of mine had a strike in a plant on 
the west coast, and the unions asked that 
they be allowed to enter the gates to take 
their periodic physical examination by the 
company doctor—this while the strike was 
on. 

Men like John Lewis and Walter Reu- 
ther are labor executives. As such, often 
they get high-handed. When they indicate 
their political support of some candidate 
for Congress or for the presidency, we think 
they need cutting down to size. But on 
health matters for their unions they have 
exercised broad views and planned well. 
The city of Detroit was devising a new 
Commmunity Health Association for medi- 
cal care. Reuther said, “The UAW de- 
cided not to launch a separate union medical 
care program. It has taken the much more 
difficult course of working with the rest 
of the community. Setting up a union pro- 
gram would be pulling out of existing 
hospital-medical programs the group that 
now carries the major share of the financial 
load.” 

It must be remembered that “union wel- 
fare funds” is something of a misnomer, 
because these funds were and are obtained 
through collective bargaining so manage- 
ment has, by law, an equal voice in their 
administration. This is not the way John 
Lewis wanted it, but it is what he got and 
it is working. A vast sum is available un- 
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der the Miners’ Fund, and the administra- 
tion is ably managed under a system of 
checks and double-checks. The physicians 
at first thought that they could do about as 
they pleased, some abused the hospitaliza- 
tion privileges, and some undoubtedly per- 
formed operations, for fees, which could 
have been avoided. But the abuses were far 
outweighed by the benefits to the miners 
and to their families. 

I would hate to see us adopt the British 
National Health Scheme. I do not think it 
would fit our book. They put it through 
right after the last war as they were in a 
dreadful position with the specter of finan- 
cial disaster threatening. People, even of 
moderate means, hadn’t enough money to 
pay doctors and certainly not enough to 
cover a long illness. 

sritain did not cover industry in this 
scheme. The industrial doctor does not op- 
erate under the National Health Act. Our 
colleagues in Britain tell us it isn’t likely 
that they ever will. Workers are, of course, 
covered under the act in the same way as 
anyone else, which means they are covered 
for the long, expensive illnesses. 

We who work want something which will 
insure us against debt in the event of a 
long or expensive illness. The group plan 
is the most promising answer and, if not 
put through too rapidly, promises to be a 
reasonable solution. It does not mean that 
we are headed towards the welfare state 
with labor leading the parade. To me it 
means that labor will have a feasible solu- 
tion towards budgeting for its medical ex- 
penses. To the professor in public health 
it means something even more important. 
It means that the laborer has at last be- 
come interested in preventive medicine and 
in keeping well. 

55 Shattuck St. (15). 
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Biochemical Aspects of Schizophrenia 


MARK D. ALTSCHULE, M.D., Boston 


Many psychiatrists in this country con- 
sider schizophrenia to be a condition caused 
by psychologic or sociologic factors. How- 
ever, the evidence on which this view of 
schizophrenia is based consists merely in a 
large number of anecdotal case reports; 
statistical epidemiologic studies,1* almost all 
of them made in other countries, do not 
establish the etiologic specificity of any psy- 
chologic or sociologic factor. There is no 
good evidence that the disease is due to 
abnormal early psychologic or sociologic ex- 
periences. Moreover, the life situations of 
schizophrenic patients just before the overt 
development of the disease do not differ 
significantly from those of persons who do 
not develop it.8 There is some evidence 
that the disease is hereditary." 

Conclusions based on anecdotal accounts 
have little if any validity, especially when 
the accounts themselves, when checked, are 
frequently found to be inaccurate.* Indeed, 
the content of such accounts seems often 
to be determined by what the recounter be- 
lieves to be etiologically important. Psycho- 
logic material obtained during the course 
of a long series of psychiatric interviews 
is also suspect: psychiatrists may be un- 
consciously conditioning their patients to 
make or emphasize certain types of state- 
ments.® Where the total life histories of 
hospitalized psychotic patients is compared 
to those of persons who have never had 
psychiatric treatment, the former patients 
have been found to have no more and if 
anything a somewhat less stressful life than 
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the latter.247° If this is indeed a valid 
observation, the significance of the over- 
protective (or domineering) mother, the 
person who looms so large in current Ameri- 
can psychiatric thought, may have been 
misinterpreted. Perhaps the overprotective 
mother is mentally ill herself or, in other 
cases, is merely the normal consequence of 
the existence of a weakling child in the 
household—a child destined to exhibit the 
overt clinical manifestations of schizo- 
phrenia at about the time of puberty or a 
few years later (or in a few instances, 
somewhat earlier than puberty). 

All patients with schizophrenia thus far 
studied (some hundreds) have been found 
to exhibit certain biochemical abnormalities. 
The question of whether these are the cause 
or the consequence of the disease cannot 
yet be answered with certainty because it 
has not been possible to study patients be- 
fore they become ill. However, in over 100 
studies made here on patients relapsing af- 
ter having improved, the biochemical relapse 
preceded the clinical by two weeks or more 
in all cases. If schizophrenia is indeed a 
metabolic disorder, it is no more influenced 
by psychologic or sociologic factors than 
some other metabolic disorders, such as 
diabetes mellitus, and manifests itself no 
more regularly through mental aberration 
than some other metabolic disorders, such 
as hypoparathyroidism and Cushing’s syn- 
drome. 

In short, there is little to support the 
view that schizophrenia has a psychologic 
or sociologic etiology and there is much 
against any such view. On the other hand, 
the idea that schizophrenia is a metabolic 
disease has much in its favor and little 
against it. The chief weakness in this argu- 
ment lies in the fact that the specific 
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metabolic disorder—the central core of the 
disease—has not yet been identified. Indeed, 
all the foregoing discussion would not have 
been necessary if the specific metabolic ab- 
normality of schizophrenia were now known. 
Most, or perhaps all, of the biochemical 
abnormalities thus far shown to occur in 
schizophrenic patients are not specific to 
that disease. However, it is very clear that 
much remains to be done in this field, and 
some specific biochemical disorder will per- 
haps yet be found. The biochemical dis- 
orders thus far identified are as follows: 


1. Impaired utilization of carbohydrate, 
manifesting itself by abnormally great and 
prolonged rises in blood concentrations of 
pyruvic and a-keto-glutaric acids (the “keto- 
acids”) after ingestion of glucose. The curve 
for glucose itself may be abnormally high 
in perhaps a third of the cases. The dis- 
order is distinguished from that encountered 
in diabetes mellitus in which the rise in 
blood keto-acid levels is abnormally small. 
The disorder found in schizophrenia may, 
in chronic cases, spread to include all the 
measurable Krebs’ cycle constitutents.1* 
The patients often exhibit ketosis and 
creatinuria because they break down fat and 
protein when unable to utilize carbohydrate 
normally.!* Defective keto-acid utilization is 
not specific to schizophrenia; it occurs also 
in Cushing’s syndrome, thiamine deficiency, 
severe anoxic states, hyperthyroidism, and 
liver disease and after the infusion of 
epinephrine.'* 

2. Decreased level of reduced glutathione 
in the blood. This decrease is not marked, 
and the values found in schizophrenic pa- 
tients overlap those found in normal per- 
sons to a considerable degree.* Moreover, 
the abnormality is not specific for schizo- 
phrenia 1°: it is also found in malnutrition, 
parenchymatous hepatic disease, severe dia- 
betes and vitamin Bye deficiency. It is also 
congenitally low in one breed of chickens.’ 


3. Increased ascorbic acid requirement." 
This finding is likewise not specific to schiz- 
ophrenia and is found in many different 
diseases. 
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4. Increased plasma copper and cerulo- 
plasmin concentrations early in the course 
but not in the chronic phase of schizo- 
phrenia.‘® The abnormality also occurs in 
fevers and vascular accidents and in preg- 
nancy. 

5. Increased adrenocortical activity early 
in the course 1%*° but not in the chronic 
phase of Increased adren- 
ocortical activity is, of course, common in 
many other diseases and in emotional states. 

6. Increased secretion of epinephrine. 
This appears to occur only in some of the 
patients ; scanty data thus far available sug- 
gests that these are the hyperactive, excited 
patients and probably not the chronic, 
apathetic schizophrenics.2*3 Increased se- 
cretion of catechol amines is found in many 
other conditions, including emotional states, 
hypercarbia, anoxia, hyperthyroidism, and, 
of course, pheochromocytoma. 

7. Urinary excretion of an abnormal in- 
dole or indoles.**** This may be specific for 
schizophrenia and the affective disorders. 
Some workers believe this indole (or in- 
doles) is derived from tryptophane, per- 
haps by way of serotonin; my own view is 
that the indole is an adrenolutin-like sub- 
stance and therefore derivable from epi- 
nephrine or some precursor of epinephrine 
(Fig. 1). Available evidence favors the 
idea that epinephrine-precursors might 
be the source of the adrenolution-like 
indole, because giving epinephrine itself to 
schizophrenic patients results in its metabo- 
lism through normal pathways.** Removing 
two epinephrine precursors from the diet 
may cause temporary disappearance of the 
abnormal indoles from the urine.” The pre- 
cursors of epinephrine cyclize under some 
conditions to form indoles.** 

Specific manifestations of schizophrenia 
at any given moment cannot be correlated 
with known metabolic factors. In a few 
instances, however, they can be correlated 
with physiologic changes: in some cases the 
state of the cerebral circulation determines 
the occurrence of hallucinations.** Perhaps 
this phenomenon may serve to explain the 
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Fig. 1—Routes of indole formation from epinephrine or its precursors. 
formed from tyrosine and certain other animo acids. 
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occurrence of hallucinations in some patients 
only when they first stand up on getting 
out of bed in the morning. Decreased cere- 
bral blood flow caused by postural factors 
may also cause psychosis in normal per- 

The situation as a whole is complicated 
somewhat by the fact that schizophrenic 
patients fall into two groups, i.e., those 
who recover and those who do not. The 
first group is characterized clinically by a 
generally healthy childhood and early youth 
and by the sudden appearance of affective 
disorders, delusions, and perhaps hallucina- 
tions after a stressful period in which lack 
of sleep, poor diet, and perhaps isolation 
occurred. The stress may have been emo- 
tional or physical. (In the 1890’s and the 
1920’s, after the two great influenza pan- 
demics, papers were published “proving” 
that schizophrenia was a consequence of the 
influenza 41; Menninger’s paper on this 
subject #2 is especially thorough.) The re- 
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mission rate in this disorder is very high, 
and, since each mental hospital has its own 
preferred way of treating such patients, the 
best conclusion is that the specific type of 
treatment is not important so long as it 
involves hospitalization, sedation, good diet, 
and perhaps reassurance. 

The secondary variety of schizophrenia— 
the incurable variety—tends to run in 
families? and is characterized by a sickly 
childhood, perhaps with behavioral abnor- 
malities, such as pathological lying and phys- 
ical aggression,** and by a gradual onset of 
the disease itself. Although some patients 
with this disorder may improve through the 
use of tranquilizer drugs, shock treatment, 
or reeducation so that their social behavior 
may begin to approach the normal, the dis- 
ease is usually incurable and at best is 
characterized by an up-and-down course. 

The prognosis in a given patient depends 
on how much of the inherent variety of the 
disease he has and how much of the stress 
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Fig. 2—Biochemical changes in schizo- 
phrenic syndromes. The lower right (S-AD) rep- 
resents the chronic, usually incurable disease of 
unknown etiology. The upper left (ETC.) repre- 
sents a miscellaneous group of acute factors that 
may give rise to biochemical changes similar to 
those of the chronic disease. The prognosis in any 
given case may depend on the relative importance 
of these two groups of factors. 


factor. In the diagram (Fig. 2), the prog- 
nosis is good in those patients who lie along 
the left portion of the diagonal line, i. e., 
those who have little or none of the in- 
trinsic disease (designated S-AD, signifying 
schizo-affective disease) and a large amount 
of the stress factors (designated Etc. be- 
cause they are miscellaneous). On the other 
hand, those patients who lie on the right 
portion of the diagonal line, indicating a 
great amount of the inherent disease and 
only small amounts of the stress factors, 
have a poor prognosis. The biochemical ap- 
proach is therefore useful in explaining the 
two types of schizophrenia, if for no other 
reason. 

The acute schizophrenic syndromes con- 
stitute no overwhelming problem in practice 
because they have a high remission rate. 
On the other hand, the chronic schizophrenic 
syndromes do constitute a serious problem. 
The shock therapies and lobotomy have been 
largely abandoned in the chronic cases be- 
cause of generally unsatisfactory results; 
the use of tranquilizing drugs has not re- 
sulted in the discharge of more than a very 
small number of chronic schizophrenic pa- 
tients and besides does not improve the 
biochemical abnormality **; intensive psy- 
chotherapy is impractical and has not been 
shown to produce significant, lasting im- 
provement in any controlled statistical study. 
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Observations made here** have shown 
that certain pineal extracts cause improve- 
ment in the biochemical disorder (thus far 
over 130 experiments in 55 persons) and a 
variable amount of behavioral improvement, 
depending on the amount of extract given 
and on the duration of previous hospitaliza- 
tion for mental disease. Patients hospitalized 
continuously for 15 to 30 years show only 
slight to moderate behavioral improvement, 
and their biochemical improvement is slower 
to appear than in patients hospitalized for 
about 5 years. The biochemical abnormalities 
found in schizophrenia all return to or 
toward normal when the pineal extract is 
given; relapse occurs some time after it is 
stopped. 

Thus far no extensive clinical trials with 
pineal extract have been attempted because 
the problem to be solved first is that of 
purifying and standardizing the active ma- 
terial; the studies now in progress have only 
this aim. Widespread clinical application of 
the extract must wait on isolation of the 
active material or development of a method 
of standardizing impure extracts. At the 
present time all that is known about the 
active material is that it is slowly dialyzable, 
probably not a peptide, and depresses the 
anterior pituitary gland, adrenal cortex, and 
gonads, apparently through an effect on the 
hypothalamus. The active material is not 
the same as melatonin, Learner’s pigment- 
controlling hormone derived from the pineal 
gland.4® Whatever its chemical nature, the 
pineal extract used here offers considerable 
promise as a means of solving the mystery 
of schizophrenia and perhaps curing the 
disease in patients in whom it has not been 
present too long. 


Harvard Medical School. 
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Fatal Nephropathy During Edathamil Therapy in Lead 
Poisoning 


HEINRICH G. BRUGSCH, M.D., Boston 


In 1958, the sale of drugs in the U. S. A. 
has been estimated at $2,250,000,000, com- 
pared with only $300,000,000 per year in 
1934—a seven-and-one-half-fold increase! ? 
As more and more new drugs are intro- 
duced for marketing, the physician who 
wants to use these drugs must rely upon 
reports usually furnished by pharmaceutical 
companies as to their safety and effective- 
ness. While such initial reports are dis- 
tributed quickly and widely among the 
medical profession, physicians learn only 
with difficulty of side-effects and deviations 
from the original claims unless they have 
had personal experiences with a new drug. 
The reasons for such delay are manifold. 
Publication of pertinent observations is 
frequently withheld by the observers either 
because of lack of convincing clinical or 
experimental data or because they represent 
isolated cases; if published, such reports 
often tend to be lost among a mass of data, 
while others appear in places not readily 
accessible to the practicing physician or with 
the usual delay inherent to modern publi- 
cation schedules. 

The industrial physician must be par- 
ticularly concerned with the avoidance of 
toxicity or side-effects from drugs, since 
he deals usually with workers actively en- 
gaged in their occupation to whom disabling 
side-effects will cause not only physical harm 
but also economic hardship. 
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Department of Labor and Industries; Assistant 
Professor in Medicine, Tufts University School of 
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A drug which has shown considerable 
promise in the field of industrial medicine, 
edathamil calcium-disodium, has been the 
subject of widespread interest ever since 
American ? and Swiss authors * first pointed 
out its marked ability to remove lead from 
the body in a “komplex” form. The use of 
this drug is based upon the chelating or 
“binding” ability in vivo which renders cer- 
tain complexed metals innocuous. It is now 
well established that the tetra-acetic acid 
compound with ethylenediamine binds such 
metals as iron, lead, manganese, magnesium, 
copper, and zinc. Among the most firmly 
bound ones is lead which will replace calcium 
or less firmly chelated metals. 

Only since 1956 have reports come to 
light which suggest that certain side-effects 
may occur when edathamil is used in pa- 
tients suffering from chronic lead poisoning. 

The following review is intended to 
analyze available reports in regard to pos- 
sible toxic effects of edathamil and to point 
out methods of study which may help clarify 
the renal action of this drug, as well as to 
suggest precautions which should be taken 
in its use. I do not need to repeat here the 
warning of Kehoe‘ that this drug should 
never replace methods of prevention, but a 
close contact with industrial exposure to lead 
in Massachusetts shows that even today the 
presence of lead absorption and lead poison- 
ing among exposed workers is still a fact 
with which we must reckon and that treat- 
ment of affected persons is still needed. 

This review will concern itself essentially 
with the calcium-disodium salt of the tetra- 
acetic acid complex with ethylenediamine, 
known as edathamil. However, reference 
must be made to toxicity observed in the 
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use of edathamil sodium (Sodium Verse- 
nate) and a triacetic acid complex (disodium 
N-hydroxyethylethylene diamine triacetate) 
known as Versenol, a drug used mainly to 
chelate iron in patients suffering from hemo- 
chromatosis. According to Seven,® Versenol 
if given intravenously in daily doses of over 
3 gm. to adults is followed by fatigue, 
nausea, chills, and muscular pain. Four to 
eight hours after the end of the infusion he 
observed rapid development of high fever, 
severe back pain, and urinary frequency 
and urgency. On prolonged use Seven noted 
some evidence of renal damage, such as 
albuminuria and casts. 


The LDso dose for edathamil in rats, as 
established by various authors, such as 
Bersin and Bauer et al.,* ranges from 500 
mg. per kilogram to several thousand milli- 
grams per kilogram, according to the mode 
and length of application. One reason for 
the lack of toxic effect from edathamil and 
its salts is undoubtedly the rapidity of its 
renal excretion, which according to studies 
by Foreman and Trujillo? with C-labeled 
CaNag edathamil, is almost 100% within 24 


hours if given parenterally, as well as the 
absence of any structural alteration of the 
drug in its passage from the blood stream 
to the kidneys. 


Based upon these toxicity data, CaNae 
edathamil has been given to adult humans 
in average doses of 2 to 4 gm. daily, as 
intravenous infusion in repeated courses, 
each lasting from five to seven days, spaced 
several weeks apart (Hardy, Elkins, Ruo- 
tolo, Quimby, and Baker ®). Oral and local 
application in the form of ointments, in- 
halants, and eye drops have been used here 
and there, but satisfactory clinical or ex- 
perimental data clarifying the effectiveness 
of such routes are still missing. CaNae 
edathamil has also been used in animals 
with either experimental or acquired lead 
poisoning, such as horses,® dogs,’ and 
Pettit ’® treated a young terrier 
suffering from lead poisoning with initial 
success but states that the animal died 30 
days later from uremia. 
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The possibility that edathamil could have 
side-effects not previously reported was 
raised indirectly when an extensive tubular 
nephropathy was observed in adult patients 
with hypercalcemia due to osteolytic malig- 
nancy and in a child with moniliasis who 
had received intravenous injections of Nag 
edathamil as a means of binding excessive 
amounts of calcium (Holland et al.!* and 
Dudley, Ritchie, Schilling, and Baker *). 

While these observations were made with 
a different although related drug on patients 
suffering from serious, potentially fatal dis- 
eases, a pertinent observation was reported 
in 1956 by Foreman, Finnegan, and Lush- 
baugh,'* when edathamil calcium-disodium 
was given to a 40-year-old female laboratory 
worker who had absorbed plutonium from 
a skin injury. This worker who had re- 
ceived 5 gm. of CaNag edathamil in saline 
solution daily for 4 days and 2.5 gm. for 12 
days shortly afterward showed at the end 
of the treatment period clinical evidence 
of kidney damage, with 2+ albumin, nu- 
merous casts, erythrocytes, white cells, and 
renal parenchymatous cells in the urinary 
sediment, as well as a hypercalcemia of 13 
mg. %. This observation led to experiments 
on rats and rabbits by Foreman, Finnegan, 
and Lushbaugh, in which they demon- 
strated consistently histological evidence of 
tubular renal disease in those animals who 
had received daily doses above 500 mg. per 
kilogram parenterally. All animals receiving 
doses above 1 gm. per kilogram showed 
toxic nephrosis, with severe hydropic de- 
generation of the tubuli. Less extensive but 
definite changes in the proximal convoluted 
tubuli were present at doses of 500 mg. per 
kilogram. Histological evidence of kidney 
damage could be shown in 50% of the 
animals if the dose was 203 mg. per kilo- 
gram. The authors stress their findings of 
a marked nuclear pyknosis and huge intra- 
cytoplasmatic vacuoles—findings similar to 
those reported by Holland et al.’ 

This publication was followed, in 1957, 
by two reports from Switzerland which 
dealt with the occurrence of progressive 
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renal disease in patients treated with eda- 
thamil for lead poisoning. These reports by 
Vogt and Cottier © of a patient who was 
given excessively high doses of edathamil 
and three cases reported by Moeschlin * 
have been summarized in the Table. In 
addition, there is suggestive evidence that 
renal disease was a contributory factor in 
the temporary worsening in the condition 
of a child treated with edathamil for lead 
poisoning, reported by Kneller, Leighton, 
Uhl, and Brem,* while Shiels mentions 
the case of an abortion with lead where the 
pathologist considered it possible that the 
use of edathamil might have accelerated 
death. 


Two of the three patients on whom au- 
topsies were performed (Vogt and Cottier’s, 
Moeschlin’s) had in common severe tubular 
necrosis in the area of the proximal tubules 
and Henle’s loops, accompanied by a marked 
degree of cellular vacuolization and deposit 
of eosinophilic-staining amorphous material, 
while Mosechlin’s Case 5 showed hyaline 
casts within the tubuli. 


A review of a slide from Vogt and Cot- 


tier’s case, kindly provided by Dr. Cottier, 


* Dr. Moeschlin, in a letter dated Jan. 12, 1959, 
stated that two additional cases—one from Ger- 
many and one from Yugoslavia—have come to his 
attention, although he was unable to give detailed 
information at the time of his writing. 


Two renal cells with 
intranuclear inclusion 
bodies (Vogt and Cot- 
tier’s case). Magnifica- 
tion: 1,080, 90 
obj., 12 Oc. 
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shows not only changes similar to those 
observed in other forms of severe nephrosis, 
that is, necrosis, hydropic swelling of the 
tubular lining, deposit of castlike material, 
and vacuole formation, but also nuclear in- 
clusion bodies (Figure). Intranuclear inclu- 
sion bodies were first demonstrated in lead 
poisoning by Blackman ?* and confirmed by 
others (Wachstein *). They are often found 
in large numbers in both kidneys and liver 
reticuloendothelial cells and have also been 
observed in other diseases, particularly in 
viral infection. Bracken and others?! found 
that these intranuclear bodies give on 
staining the Feulgen reaction and consider 
them due to nonspecific absorption of meta- 
bolic material. They apparently represent a 
significant finding in renal disease of lead 
origin and, according to Blackman,’ are 
found before marked clinical symptoms ap- 
pear. 

A discussion of these cases which all 
showed evidence of renal damage must be- 
gin with a reference to the relation of lead 
poisoning to the kidneys. 

It has long been recognized that lead in- 
toxication causes or contributes to renal 
disease. For many years “lead nephritis” 
was considered a characteristic although not 
specific disease of the glomeruli, with 
interstitial fibrosis and vascular changes of 
the afferent vessels suggestive of a vascular 
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type of renal disease, usually classified as 
contracted kidneys. However, many con- 
sidered these changes as nonspecific due to 
arteriosclerosis or alcoholism, and Aub, 
Fairhall, Minot, and Reznikoff,”> in their 
monograph, seemed to doubt the importance 
of renal pathology in lead intoxication. The 
first observations suggesting tubular changes 
were made in France in 1863, clinically by 
Ollivier ** and experimentally by Charcot 
and Gombault.*3 In England Oliver ** spoke, 
in 1914, of a tubular nephritis. In 1922, 
Brogsitter * carefully examined the kidneys 
of eight persons who had died from chronic 
lead poisoning and found that, in addition 
to the characteristic changes of the glomer- 
uli, the tubuli, particularly the proximal 
tubuli contorti, showed marked degenera- 
tive changes, with cuboid epithelial swelling, 
narrowing of lumen, and hyaline casts. Re- 
cently pediatricians have been interested in 
tubular renal disease,”* as a result of studies 
which showed that the Fanconi syndrome, 
characterized by glycosuria, phosphaturia, 
and aminoacidouremia in children could be 


traced to a selective, probably congenital 
defect of the tubular reabsorption and ex- 


cretory mechanism. Wilson?? and Chis- 
holm ** were able to study children with 
lead poisoning which showed a similar pat- 
tern. Chisholm’s case was accompanied by 
stunted growth and did not respond meta- 
bolically to a course of CaNag edathamil. 
Additional evidence of renal disease in 
the course of lead poisoning came from 
studies which centered around the city of 
Brisbane, Australia. There practicing phy- 
sicians had noted an unusually high inci- 
dence of renal disease, with renal failure 
and stunted growth among the population 
out of proportion to the mortality rate for 
other parts of Australia or the British Isles. 
An intensive study which culminated in a 
book published by Nye,”* in 1933, showed 
that this increase was closely linked with 
a high incidence of lead poisoning in the 
children affected. Autopsy records in Nye’s 
publication describe not only a severe degree 
of vascular sclerosis and degeneration of 


Brugsch 


Bowman’s capsule but also “In the tubuli 
cloudy swelling and degeneration with com- 
pensatory dilatation. . . . The descending 
tubules were contracted and in the less 
sclerosed areas their cells have clear cyto- 
plasm and hyperchromatic nuclei; in the 
area of advanced sclerosis, the tubuli are 
narrowed and their epithelial lining re- 
duced to a mere vestige.” These studies 
were continued more recently by Henderson 
and others,*® who found strong evidence 
based upon mortality data, autopsy findings 
and review of literature to support the im- 
pression that “lead can produce a chronic- 
renal lesion in man.” 


Altogether there is now considerable clin- 
ical evidence on record to suggest that lead, 
like other heavy metals, such as mercury 
and cadmium, damages the tubular system 
of the kidneys. This concept finds support 
in experimental data which have been ob- 
tained recently in studies mainly undertaken 
to investigate the feasibility of using lead 
Versenate in radiography. Sapeika*! was 
the first to use this drug for radiography, 
both experimentally and clinically. 

These data indicate some absorption of 
lead in patients when the drug was given 
either orally or intravenously. Others, as 
Timm and Arnold** and Clark and 
Tomich,** could show that the excretory 
rate of lead Versenate ranges from 70% 
to 80%, with only a few per cent excreted 
through the feces. Shapiro** reported ex- 
perimental evidence of renal damage, and 
Ivemark and Seldinger ** described protein 
casts in the distal and proximal convoluted 
tubules, granular cytoplasm, as well as nu- 
merous salt deposits which on x-ray diffrac- 
tion were identified as calcium phosphate 
crystals (Apatite). Clark and Tomich ** 
found in rats 14 days after single injection 
or oral medication of 500 mg. lead Verse- 
nate cloudy swelling of midzone and juxta- 
medullary tubuli and in rabbits evidence of 
kidney damage, as well as blood in the 
urine. Of particular interest are the studies 
by Timm and Arnold, with intraperitoneal 
injection of lead Versenate into adult white 
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rats. These authors demonstrated histochem- 
ically, with a silver sulfide method described 
by Timm,** heavy metal deposits in kidney 
section, as well as in bone (lower incisor) 
after daily injection of lead Versenate. 
These experiments showed a rapid accumu- 
lation of lead particles within the excretory 
section of the kidneys within 15 minutes 
after injection but also a regular daily de- 
posit of lead in the bone, indicating lead 
reabsorption. 


The high load of lead excreted predom- 
inantly through the kidneys after intra- 
venous CaNaeg edathamil in lead poisoning 
adds another burden to the tubular system. 
Practically all chelated lead reaches the kid- 
ney within five hours after a three-hour 
infusion, as shown by Rieders, Dunnington, 
and Brieger.** During this time there is a 
marked increase in lead content of the blood, 
representing a shift of lead from the eryth- 
rocytes to plasma, as shown by Bessman 
and Layne.** 

A table published by Vogt and Cottier, 
shows that in their case under CaNaz eda- 
thamil therapy the amount of lead recovered 
in organ tissues seems to shift from the 
liver to the kidneys, as shown in the fol- 
lowing tabulation (modified from Vogt and 
Cottier) : 


Kidney, Liver, 
Mg. % Mg. % 
Maximal normal (Teleky) 0.1 0.2 
Lead-poisoned cats (Moeller) 
a. Chronic 97 7.2 
b. Acute 0.7 2.2 
Versenate-treated dog 
(Pettit et al.) 1.7 0.2 
Vogt’s & Cottier’s case 0.46 0.175 


This clinical and experimental evidence 
indicates that lead Versenate reaching the 
kidney in about 1% to 3% of the chelating 
drug is dissociated probably within the tubu- 
lar system. 

There is further evidence that calcium 
is dissociated within the tubular system, as 
the experiments of Foreman, Finnegan, and 
Lushbaugh suggest. Rieders, Dunnington, 
and Brieger have clearly shown that large 
amounts of edathamil calcium reach the kid- 


30/290 


M. 


A. ARCHIVES OF INDUSTRIAL HEALTH 


neys during a course of therapy amounting 
sometimes to as much as 60 gm. As Baker *® 
has pointed out, a shift in the urinary pH 
toward a highly acid urine would favor 
such dissociation. For many years physicians 
have been familiar with a nephropathy 
which accompanies hypercalcemia in the 
course of vitamin D intoxication. Similarly 
in the so-called milk-alkali syndrome first 
clinically described by Burnett et al.” in 
1947, a renal disease of a characteristic 
pattern follows exessive and prolonged in- 
gestion of alkali and calcium in the treat- 
ment for active peptic or duodenal ulcers. 

One must therefore assume from the 
data available that renal disease if present 
in patients with lead poisoning will show a 
particular susceptibility to edathamil. This 
review suggests further that both lead and 
calcium could act as a_ tubular-damaging 
substance. Perhaps there is a synergistic 
action present in these cases, a theory some- 
what supported by Friberg’s ** studies on 
the protective effect of edathamil in rabbits 
against cadmium, another metal known to 
cause tubular renal disease. Friberg found 
that in some rabbits with prolonged ex- 
posure to cadmium, fairly severe degenera- 
tive changes with necrosis of the renal 
tubuli were observed after treatment with 
edathamil—changes which were absent if 
cadmium or edathamil calcium alone was 
given. A similar synergistic tubular toxic 
effect of lead Versenate would be com- 
patible with the clinical facts, namely, that 
the prerequisite for experimental renal 
damage is repeated and prolonged exposure 
to both lead and edathamil. 

Thus the findings by Foreman, Finnegan, 
and Lushbaugh, as well as those of the 
Swiss authors, lead to a renewed interest 
in renal pathology, which should, in turn, 
rekindle the somewhat neglected clinical 
emphasis upon the effects of lead upon the 
kidneys. 

This review, therefore, raises questions 
which future studies on patients with lead 
poisoning, particularly those under treat- 
ment with chelating agents, may well answer. 
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1. Data are urgently needed to establish 
the relation of “free” lead to lead Versenate 
in the body tissues, particularly blood. 

2. The renal clearance of lead Versenate 
needs to be clarified. 

3. Kidney biopsy in patients with acute 
or chronic lead poisoning would help clarify 
the question of whether renal changes can 
be detected before clinical evidence of renal 
disease is found. 


4. In view of the possible imbalance of 
calcium metabolism in the course of eda- 
thamil calcium-disodium therapy, metabolic 
studies of calcium blood levels and urinary 
calcium excretion during such therapy are 
needed. 


5. Histochemical technique, such as the 
silver sulfide method by Timm,** may be 
applicable to other organs and contribute 
to a better understanding of lead toxicity. 

In summary, edathamil is still a good 
drug to be used when needed, but as in so 
many recently introduced drugs, the time 
may not be too distant when it will be 
substituted by a safer chelating agent. Eda- 
thamil should be given only with proper 
evaluation of the patient’s renal status be- 
fore, during, and after therapy. This should 
include a renal function test (PSP and 
concentration-dilution), NPN or BUN, and 
at least two urinary sediments at the be- 
ginning of therapy and repeated whenever 
necessary. Courses of therapy by slow in- 
travenous infusion should be short (prob- 
ably not more than three days), widely 
spaced (more than two weeks apart), and 
with a daily total dose not to exceed 2 gm. 
in adults. 

Dr. J. G. Ghirardi, Department of Pathology, 
Tufts University School of Medicine, assisted in 
preparing the photomicrograph. 
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DAVID G. COGAN, M.D., Boston 


It must be obvious that the eye has certain 
native reasons for concern with the electro- 
magnetic spectrum and other sources of 
ionization. In the first place, the eye is 
developed to detect and transmit one octave 
of the spectrum and all its operations are 
focused (!) about this function. Secondly, 
the eye appears to be especially vulnerable 
to specific radiations and—from the point of 
view of occupational medicine—radiation 
damage to the eye may be the source of 
major disabilities. 

To understand the vulnerability of the 
eye is to appreciate certain anatomic and 
physiologic features of the eye. I would 
therefore like to introduce the subject of 
ocular effects of radiation by briefly calling 
your attention to some of these features. 
The anterior surface of the eyeball is covered 
by an epithelial layer which, over the 
cornea, is about 5 cells thick, remarkably 
uniform, and has a uniquely smooth anterior 
surface. It has no blood vessels but is 
abundantly supplied by nerves. Damage to 
the cornea which is sufficiently severe to 
kill the nerves may be relatively painless, 
but minor damage to the corneal surface, as 
occurs with ultraviolet radiation, may be 
extremely painful. Moreover any superficial 
process which impairs the smoothness of 
the anterior surface may greatly reduce 
vision, since most of the refraction of the 
eye takes place at this anterior surface. 

The iris of the eye is, of course, the 
physiologic diaphragm. It is normally a 
heavily pigmented structure, even in blue- 
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Ocular Effects of Radiation 


eyed persons, and as such will absorb visible 
and certain infrared radiations that con- 
ceivably can heat up the eye if the exposures 
are excessive. 

The lens of the eye is an avascular struc- 
ture suspended behind the iris. It is nor- 
mally clear but tends to become opaque in 
old age or after certain types of injury. 
It is then called a cataract. The lens con- 
sists of an anterior single cell layer of 
cuboidal epithelial cells and a mass of 
keratin-like tissue that contains the most 
dense concentration of protein of any tissue 
in the body. Popular opinion to the con- 
trary, the lens is an actively respiring and 
growing tissue throughout the entire life of 
its host but has certain handicaps not shared, 
at least to the same degree, by other tissues 
in the body. In the first place it is anatom- 
ically separated from the rest of the body 
by a substantial hyaline membrane, the lens 
capsule, which does not allow exchange at a 
cellular level with the rest of the body. This 
capsule develops early in embryonic life, 
and from then on growth and repair of the 
lens depends exclusively on the complement 
of lens cells then “trapped” within the 
capsule. Nor can the lens call on phagocytic 
cells from the outside to assist in the usual 
scavenging processes which are universally 
employed elsewhere in the body. But from 
the radiation point of view the greatest 
handicap of the lens is perhaps attributable 
to its avascularity. It thus has no cooling 
system and is therefore particularly suscep- 
tible to those radiations which dissipate their 
energy in tissue by heat at a distance of a 
few millimeters beneath the surface. At 
least, this is the current explanation for 
cataract formation on exposure to infrared 
and ultra-high-frequency radiation. 
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Finally, the retina is especially disposed 
to damage by the very same property that 
makes the eye an efficient visual receptor. 
Insofar as the eye focuses an image on the 
retina, thereby condensing an object of sev- 
eral meters in size to an image of a fraction 
of a millimeter, it may concentrate energy 
to a dangerous level. Just as we have as 
boys used a “burning glass” to start a fire 
in a pile of leaves, the eye will similarly 
focus visible and infrared rays on the retina 
and irreversibly damage the retina. From 
such excessive exposures the eye is normally 
protected by contraction of the pupil and by 
the painful warning of photophobia. Under 
unusual circumstances, however, the focus- 
ing effect may be catastrophic. Thus, look- 
ing at an eclipse has long been known to be 
a source of permanent central scotomas. 
More recently the atomic explosions in 
Nevada have caused a similar burn of the 
retina.! The atomic explosions liberate their 
energy in such a short period of time that 
the iris does not have time to contract before 
the damage is done. The Nevada explosions 
which caused the damage occurred at night 
when the pupils were dilated. By contrast, 
the explosions at Hiroshima and Nagasaki 
occurred ‘during the bright morning hours 
when the pupils were normally contracted. 
Thus retinal burns were practically unknown 
in these events. 


Types of Radiation and 
Radiation Damage 


Having emphasized some of the anatomic 
and physiologic features which predispose 
the eye to radiant energy, I would now like 
to emphasize the types of radiation and the 
correlative types of damage which occur. 
For this I shall follow seriatim the arbitrary 
divisions of the spectrum extending from 
the short to the long wave-lengths. 


1. Radiodiathermy.—Radio waves are not 
known to cause damage to the eye, but at the 
extreme short end there has been recently 
much interest in the cataractogenic poten- 
tialities of microwaves. There is no doubt 
that radiation of the frequency of 34,000 
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megacycles will cause cataracts. This is 
common experimental practice,2* and one 
case, which I believe to be of questionable 
significance, has been reported in human 
beings as a result of exposure to micro- 
waves.’ On the other hand, we have been 
unable to induce cataracts in rabbits and 
rats with a 400 megacycle frequency, such 
as is currently being used in the larger radar 
installations, with whole body radiation of 
amounts just short of the lethal range.® 

2. Infrared Radiation—This has long 
been recognized as a practical source of 
cataracts in such occupations as that of 
glass-blowing and foundry works. Ap- 
parently exposure must be prolonged and 
intimate. The cataracts may be due in part 
to energy absorbed directly by the lens but 
is more probably due to energy absorbed by 
the pigment of the iris and secondarily 
transmitted to the lens. 

Short infrared rays of the order of 1,000- 
2,000 my will pass through the lens and 
be approximately focused on the retina. 
They are the ones most liable to cause retinal 
burns with exposures to intense sources, 
such as the sun, atomic explosions, and, 
possibly, are flashes. It is a matter of con- 
siderable practical moment that distance does 
not afford the protection from this type of 
injury as it does from nonfocused sources, 
and burns from the atomic blasts have oc- 
curred as much as 40 miles away from the 
blast! The reason for this is simply that 
in forming an image, distance results in a 
change in size and not in the intrinsic bril- 
liance or energy per unit area. Thus if 
specific absorption by the atmosphere may 
be discounted, the greater the distance the 
smaller will be the burn but unlike non- 
focused energy the energy per unit area is 
the same, and this will determine whether 
or not a burn occurs. Unfortunately small 
burns in the macula will cause profound 
deterioration in vision. 

3. Visual Radiation —This is, of course, 
the most interesting from a physiologic point 
of view, but curiously we have little quantita- 
tive information about its hazards. There is 
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RADIATION—OCULAR EFFECTS 


certainly no basis for the widespread belief 
that commonly available light, or flickering 
light, or glare (or tnsufficient light, for that 
matter) causes organic damage to the eye. 
Nevertheless, there are theoretically sound 
reasons for thinking that the energy ab- 
sorbed could, if excessive, cause the same 
type of damage as that caused by infrared 
radiation. 

4. Ultraviolet Radiation.—This is a mat- 
ter of great practical interest for us because 
of the common and temporarily incapacitat- 
ing keratitis which results from exposure 
to welders’ arcs and occasionally to other 
sources, such as the sun. Contrary to its 
popular name “flash burn,” the keratitis 
results only from a considerable exposure 
and is more or less cumulative over a 24- 
hour period. 

The action spectrum of ultraviolet keratitis 
has a sharp peak at 288 my» with a sharp 
fall-off to 305 mp and a less sharp decline 
on the short end.® This differs only slightly 


from the action spectrum of ultraviolet 
dermatitis and suggests on _ theoretical 


grounds that there is a specific absorption 
by one of the cytoplasmic proteins. [rom a 
practical point of view it means that ordinary 
crown glass, such as is used in eye glasses 
or window panes, is sufficient protection 
against keratitis so long as there is protec- 
tion from eccentric as well as frontally 
directed radiation. 

5. lonizing Radiations.—These comprise 
perhaps the most important, at least the most 
urgent, forms of radiation at the present 
time. The effects of these radiations vary 
with the absorption and penetration through 
the Soft the 
25-75 kv. will produce predominantly super- 
ficial effects, such as keratitis and telean- 


tissue. x-rays of order of 


giectases. In this same category are most 
B-particles which, having energies of only a 
few mev, will be limited by superficial ab- 
sorption. 

On the other hand, x-rays of 100 kv. or 
harder, including radiations in the y-range, 
will effectively penetrate the eye, and the 
common lesion in which we have all had 


Cogan 


is cataracts. 


interest 


great Neutrons are 
similarly penetrating and similarly cataracto- 
genic. 

The cataractogenic dose with x-rays of 
100-200 kv. is of the order of 600 r. 
Cataracts are thus produced by radiation 
about the face with amounts that do not have 
other significant effect. They occur often 
with therapeutic radiations and in accidental 
exposures. They have occurred in cyclotron 
workers and in 10% of the persons that 
were within 1 kilometer of the hypocenter 
at the time of the Hiroshima explosion. 
They are a common cause of law suits ( with 
and without justification). 
similarly 


Neutrons 
with a_ relative 
5-10 times that of 
x-rays when comparison is based on the 
amount of energy absorbed in the tissue. 
One of 


are 
cataractogenic 
biologic effectiveness 


the peculiarities of radiation 
cataract is the long latent period between 
the time of exposure and the development 
of the opacity. This in turn is an inverse 
function of the dosage. With doses as high 
as 3,000 r or more the cataract may become 
visible in a few months but with doses of 
1,000 r or less it may not becomé apparent 
for At threshold levels of 
600 r the opacity will occur only after 
four to five years and then remain as a 
stationary posterior polar dot in the center 
of the lens. 


several years. 


The pathogenesis of radiation cataracts 
may be described as a failure in the normal 
differentiation of the lens epithelial cells 
into lens fibers. The damaged cells, piling 
up at the equator and at the posterior pole 
of the lens, undergo an abortive form of 
differentiation leading to eventual dissolu- 
tion and cataract formation.’ Indeed the 
ease with which the lens epithelium can be 
prepared histologically has provided us with 
one of the most beautiful cytologic studies 
in radiobiology." 


Although cataracts have understandingly 
preempted our attention as far as penetrating 
ionizing radiations are concerned, other 
forms of damage occur with radiations of 


several thousand 


roentgens. 


Epilation is 
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prominent, the conjunctiva shows keratiniza- 
tion, and the cornea develops an ulceration 
that may be so intractable as to necessitate 
enucleation of the eye. Atrophy of the 


lacrimal gland and mucous glands of con- 
junctiva are a late sequela that may lead 
to a xerotic and useless eye. Retinal damage 
may be demonstrated histologically, but it 
occurs only with doses that cause such 
severe damage as to mask the resultant 
functional changes. 
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WILLEM S. FREDERIK, M.D., Ph.D., M.S., Boston 


Fatigue influences many aspects of our 
society and, in particular, engraves its mark 
on industry. The plant physician, flight 
surgeon, methods engineer, equipment de- 
signer, and many others interested in the 
interaction of environment and men would 
like to know more about the nature of 
fatigue, hoping that this knowledge will 
suggest ways of preventing adverse effects 
of fatigue. Fatigue is thought to be the 
major cause of a number of airplane and 
highway accidents and is, therefore, of in- 
terest to safety engineers and casualty in- 
surance companies, such as Liberty Mutual. 

In everyday language, 
weariness resulting from bodily and/or 
mental exertion. This popular “definition” 
of a status experienced by every human 
being is, however, inadequate as a_ basis 
for scientific research of the psychological 
and physiological phenomena of fatigue. 

Attempts to approach the proper nature 
of fatigue have occupied the minds of a 
good many psychologists and physiologists 
in the last 30 years. The number of tests 
which have been devised as an indicator for 
fatigue is tremendous, but a sound under- 
standing of the test results is often lacking. 
In some cases, the subject feels tired but 
one is not able to prove fatigue objectively ; 
in other instances, the test results indicate 
a poor performance due to fatigue but the 
subject under test feels fine. 


fatigue means 


A good many symptoms which can _ be 
observed during the development of fatigue 
are well known, such as the decrease in 
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Physiological Aspects of Human Fatigue 


physiological effectiveness, the increase in 
the number of errors per time unit, the 
increase in unnecessary movements, and the 
increasing time it takes to perform the same 
task. 

The many various theories on fatigue 
serve almost as a proof that the problem 
is far from being solved. 

The best way to demonstrate the com- 
plexity of the nature of fatigue is to discuss 
briefly experiments which | undertook years 
ago in an attempt to learn more about “pilot 
fatigue.” 

The development of civil aviation in the 
years following World War IT was ham- 
pered by the discrepancy between tech- 
nical knowledge and operational experience. 
The four-engine plane was able to bridge 
the continents, but it was doubtful whether 
human beings would be able to pilot them 
safely under such adverse circumstances as 
lack of sleep, anxiety, and fatigue. Respon- 
sible authorities realized that the knowledge 
of the limitations and potentialities of air 
crews was extremely meager. A factor of 
much concern to the operational division of 
civil airlines was the so-called pilot fatigue. 
Notwithstanding the fact that pilot fatigue 
vas not precisely defined, many a conference 
was devoted to the discussion of this known 
enemy of civil and military aviation. Pilot 
fatigue was held responsible for many air- 
craft accidents for which no acceptable ex- 
planation could be given. 

| had the privilege of being asked to 
conduct research on “pilot fatigue,’ and my 
present interest in “fatigue” is a result of 

It might be useful to 
mention briefly the chronological order of 
the investigations so as to present the ideas 
of fatigue which have been developed in 
the course of these experiments. The pur- 
pose of this research was to obtain more 


these earlier studies. 
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details of the effects of fatigue on the work 
performed by airmen and to prevent adverse 
effects on civil aviation as a consequence 
of failures on the part of airline pilots as a 
result of fatigue. 

During many transoceanic flights, careful 
observations of crews had been made and 
many data were collected. Because of the 
very limited knowledge of fatigue, these 
first studies were primarily made to find an 
objective method or test to evaluate the onset 
of fatigue or to measure the degree of 
fatigue after a long flight. None of the 
methods and tests which we used in these 
earlier studies gave us any objective indica- 
tion of the existence of fatigue, whereas on 
several occasions the pilots experienced a 
pronounced subjective fatigue. As it was 
possible that our method or approach was 
incorrect, we consequently tried out a great 
number of test methods in the laboratory 
in order to evaluate their usefulness as an 
indicator of fatigue. Results, however, were 
again disappointing. It was, therefore, de- 
cided to continue the same experiments but 
over a much longer period of time, as it was 
believed that after days of continuous work 
evidence of fatigue should be found. The 
results obtained and the conclusions drawn 
from these later studies explained the fail- 
ures encountered in previous experiments. 
These tests comprised the testing of a group 
of persons for several days during which 
no rest or sleep was taken whatsoever. Dur- 
ing the entire experiment (3X24 hours) the 
ambient circumstances remained stable, i. e., 
temperature, illumination, intake of food, 
order in which tests were given, etc. In 
performing these tests, we hoped to learn 
more of the effects as a result of fatigue 
on the following factors: 

a. The main senses 

b. The nervous system, including the 
cerebrum 

c. The respiratory and circulatory systems 

d. Some glands with internal secretion 


Methods 


It was obvious that a choice had to be made of 
various methods. Without going into the details, 
it might suffice to sum up some of these tests. 
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The Eye.—Visual acuity for short and long 
distances, dark adaptation, ocular muscular 
balance, color perception. 
The Ear—Measurement of the minimum 
hearing threshold for various frequencies 
(pure tone audiometry). 
The sense of equilibrium, measured in sev- 
eral ways. 
The functions of the cerebrum and other 
components of the nervous system measured 
by means of the reaction speeds with use of 
a method developed in our laboratory, in 
addition to psychological methods such as the 
Kraepelin test, the Bourdon-Wiersma test, 
and Grunbaum test. 
a. Kraepelin Test: This test is very simple 
and requires very little training. A person 
is asked to add two consecutive figures 
out of a column of figures, which do not 
exceed the figure 9 and to write down 
the last figure of the sum, e. g., 8+6(4), 
6+2(8). A record is made of the total 
time needed to complete the whole column 
as well as of the number of errors. As 
the test consists of adding several hun- 
dreds of figures, this test can be taken 
several times without the person being 
tested getting accustomed to it. 
Bourdon-Wiersma Test: On a sheet of 
paper 1,250 groups of dots have been 
printed and placed in 50 horizontal rows 
of 25 groups. Each group consists of 
either three, four, or five dots placed in 
an irregular pattern. The test is per- 
formed by placing a_ horizontal line 
through the group of four dots, a vertical 
line through a group of five, and leaving 
the group of three dots untouched. Total 
test time and number of errors are re- 
corded, 
¢. Grunbaum Test: On a piece of cardboard 
8X8 squares are printed. These 64 
squares contain numbers between 11 and 
74 in random sequence. The first 10 fig- 
ures are avoided, as it is better to utilize 


> 


numbers consisting of two digits. Apart 
from the above mentioned large, clearly 
printed black numbers, each square also 
contains a smaller figure at the bottom 
right-hand side which also varies from 
11 to 74. These smaller figures are 
printed in a normal progression starting 
at the top left-hand side with 11 and 
ending at the bottom right-hand side with 
74. The test consists of looking up the 
big numbers (starting at 11, 12, etc.) and 
by saying out loud the smaller figures in 
the right-hand corner of the square. Total 
test time and number of errors are re- 
corded. 
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5. An impression of the function of the circu- 
latory and respiratory system obtained by 
means of measuring pulse 
breathing, blood pressure, etc. 

6. It is known that the adrenal cortex plays an 
important role in fatigue. The waste products 
of the adrenal cortex (the 17-ketosteroids) 
can be detected in the urine. We were inter- 
ested in a possible correlation between the 
concentration of the 17-ketosteroids in urine 
and fatigue. 


rate, rate of 


To our astonishment, the majority of 
these tests never showed a significant devia- 
tion from normal values even during this 
test of three days. In other words, during 
these experiments, no appreciable changes 
were found in the functions of hearing, 
vision, etc. While the subjects under test 
suffered a strong feeling of fatigue and 
wanted nothing but to rest, the function of a 
great many organs and organic systems, as 
measured with our limited tests, were com- 
pletely unaffected by fatigue. Only a few 
of the tests showed, after some time, values 
which differed significantly from standard 
results. These tests were found to be those 
in which the cerebrum plays a more or less 
important role, such as in the Grunbaum 
test and the choice reaction time measure- 
ment. We found that the moment at which 
“fatigue” showed itself as a deterioration in 
performance was mainly dependent upon the 
test itself. In other words, the subject was 
“tired” at a certain moment only for that 
particular test. This remarkable property 
led to a new series of experiments in which 
we could prove that a subject who showed 
“fatigue” for a specific job or task could 
perform other work without any difficulty. 
At this stage, we introduced the concept of 
“functional fatigue.” We define functional 
fatigue as being the state of a person in 
whom the capability of performing a certain 
task has decreased below a permissible limit. 
Fatigue caused by a strenuous game of 
bridge is specific to that game, and does not 
imply necessarily simultaneous fatigue in 
respect to taking a walk, playing a game 
of tennis, or reading a book. In order to 
reach a good understanding of the termi- 
nology, we have to define objective as well 
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as subjective fatigue a little further. By 
objective fatigue we denote deterioration in 
performance which actually can be meas- 
ured. Subjective fatigue is simply the sensa- 
tion of fatigue but does not imply a decrease 
in concentration, conciseness, etc. These 
changes could be measured objectively and, 
therefore, would be defined as objective 
fatigue. 


The Study of World Records as a Means 
to Evaluate the Relationship Between 
Performance Level and Onset of 
Functional Fatigue 

We mentioned before that the onset of 
deterioration of a given performance de- 
pends upon the performance which causes 
the fatigue. We, therefore, may expect that 
a “difficult” performance will show this 
deterioration earlier than an “easy” per- 
The evaluation of the results of 
a performance is in many cases impossible 
and/or personal. 
many 


formance. 


Fortunately, we have in 
events a_ well-defined per- 
formance in which, e. g., speed is a perfect 
yardstick for expressing the magnitude of 
the performance. To demonstrate the use- 
fulness of this approach for the understand- 
ing of various factors playing a role in 
fatigue, we will analyze the 1958 world 
running records (men) covering all the 
official distances. A high-speed run is ob- 
viously a “difficult” performance and run- 
ning at low-speed (as in the marathon run), 
an “easy” performance. The fact that only a 
few of my readers would be able to finish 
a marathon run is beside the point, because 
practically everybody is able to run (for a 
short period of time) at the average speed 
of the best marathon runner. 

The evaluation of the performance level 
of running can be accomplished by simply 
calculating the average speed for the various 
distances. A slight correction is necessary 
due to the initial acceleration of the runner 
after the start. Our empirical corrective 
formula is as follows: 

in which I’ is the average speed in meters 
per second; D, the total distance in meters; 


sports 


39/299 


wits 
a 
~ 


A, M. 


WORLD TRAGK RECORDS - 1958 (MEN) 
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1000 


SPEEDO IN METERS /SECOND 


1000 


100,000 


TIME IN SECONDS 
Figure 


T, the actual time of the world record in 
seconds, and C, the start correction factor 
in seconds. C for men is 1.0 second and 
for women 1.2 seconds. The slightly higher 
correction factor for women is due to the 
less favorable mass/power relationship. By 
putting the results of these calculations on 
logarithmic paper, (on the y-axis the average 
speed and on the x-axis the corrected world 
record time), we will find these points are 
practically located in a straight line. If 
these observations are true, then 
log V=a+b log T 
]"=average speed in meters per second 
T=time in seconds 

must be the mathematical equation, ex- 
pressing the relationship between average 
speed (level of performance!) and time 
(duration of performance). The Figure 
presents the official world records and the 
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straight lines fitted through the highest 
points. 

A somewhat puzzling by-product of this 
study was that actually fwo curves must 
be fitted through the observation points. 
One straight line fits almost perfectly 
through all the points up to approximately 
1,500 meters, while a second curve fits 
through the long distance observations. The 
possible explanation for this is that we are 
(1) The 
short distance runner, who is able to deliver 
over a relatively short period of time, a 
tremendous amount of energy and (2) the 
long distance runner, delivering a modest 
amount of energy per time unit but also 
able to maintain this output over a long 
period of time. 


dealing with two types of men: 


At this point, in anticipation of questions 
related to world records and the probability 
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FATIGUE—PHYSIOLOGICAL ASPECTS 


of new records, I will briefly postpone the 
discussion on fatigue and elaborate a little 
on the subject of world records. Accepting 
“sharp” records (the highest points on the 
graph) as the present ultimate performance 
in running, we actually can predict which 
records are likely to be improved in the 
near future. 

In the equation log |’=a+h log T, we 
can evaluate the two constants a and b. 
These constants are typical to the type of 
sport (e. g., running, skating, swinming), 
as well as to the type of participants (men, 
women, horses, etc.). The equation for 
short distances (running men) is as follows: 
log 1” = 1.26927 —0.19110 log T, or, because 
V.T=D, log D=1.26927+0.80890 log T 
(D=distance in meters), and for long dis- 
tances, log V = 1.02295 —0.078516 log T, or 
log D = 1.02295 + 0.921484 log T. 

If we take predictions for what they are 
worth, it is an interesting gamble to predict 
the fastest possible time for the 1-mile run. 
At this moment, the world record time for 
the 1-mile is 3 minutes 57.2 seconds. Using 
the “long” distance formula, we will find 
that it is theoretically possible to make the 
l-mile in 3 minutes and 55.3 seconds, an 
improvement of 1.9 seconds!!! A further 
look at the Figure shows a real challenge 
for improvement in various distances, such 
as 60 meters, 3 miles, and 6 miles. It is also 
of some interest to note that the human race 
has a biological speed limit: 11 meters per 
second is obviously, at the present time, the 
fastest speed for men running. 

Returning to the discussion of fatigue, 
we may conclude that the graphical pres- 
entation of the world running records shows 
the relationship between level of perform- 
ance and time. We are also able to predict 
how long a world champion can run with 
an average speed of, for example, 5 or 7 
meters per second. We can be sure that no 
man is able to surpass this line on our Fig- 
ure by very much. Whether he stops or 
slows down at the predicted time, he will 
show a deterioration of his original per- 
formance. This line indicates, according to 
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our previous definition of “objective fa- 
tigue,”’ the onset for the various running 
performances of “objective functional fa- 
tigue.”” 

If we inquire at what moment the ath- 
letes running the various distances feel tired 
for the first time during their run, we can 
express this information with the same 
mathematical expression: log |’=a+h log 
T. However, a and > are significantly dif- 
ferent for objective and subjective fatigue 
in the same group of athletes. 

The curves representing the onset of 
subjective functional and objective func- 
tional fatigue have only one cross point, 
implying that objective and subjective fa- 
tigue coincide in time as an_ exception 
rather than as a rule. 

We also may conclude that for “high” 
performances (e. g., running 8 or 9 meters 
per second) objective fatigue occurs earlier 
than subjective fatigue and that for “lower” 
performances the subjective feeling of 
fatigue always precedes the actual deterio- 
ration in performance. For very low per- 
formances we may expect subjective fatigue 
to be well ahead of objective fatigue. 

The eight-hour workday is for many 
simple jobs too short to produce objective 
fatigue, while subjective fatigue may be 
present during the last hours of the work 
day. The failure of some of our previous 
experiments and also the confusing results 
of the later experiments can now be easily 
explained if we accept conclusions drawn 
from the world records study as applicable 
to performances in general. 

In the preliminary studies, pilots were 
subjected to tests of fairly simple character. 
The fact that they were able to perform 
these tests during the entire time of the 
flight did indicate that they did not reach 
the onset of functional objective fatigue 
(for these tests!), but it did not prove or 
disprove that they were able to perform 
satisfactorily their duty as a pilot. 

In the second series of laboratory tests 
over a three-day period, some tests showed 
deterioration at a fairly early moment, oth- 
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ers after one, two, or three days, and some 
did not show any deterioration in perform- 
ance at all. Obviously, we were measuring 
which tests are “higher up” on the per- 
formance scale and which ones were more 
simple to perform. What was really needed 
was a practical method of measuring or 
predicting the onset of objective functional 
fatigue in which the function is not the 
operation of a gadget or the performing of 
an unrelated test but the flying of an air- 
plane or the driving of a trailer truck. 

In one of our later investigations we 
found that the simultaneous performance of 
two tasks produces after a certain time a 
deterioration which is noticeable in each 
part of this combined task. The test person 
may be well able to perform at approxi- 
mately the same time either of these tasks 
without any difficulty. This implies that (1) 
the simultaneous performance of two jobs 
or tasks produces functional objective fa- 
tigue at an earlier moment than the per- 
formance of only one of these tasks, and 
(2) the analysis of the performance of a 
task being done simultaneously with an- 
other one could be utilized as the indica- 
tion of the onset of functional objective 
fatigue of the combined jobs. 

The determination of the onset of func- 
tional objective fatigue of a complex task, 
such as flying an airplane, therefore, could 
be done by analyzing the results of an 
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additional test which is performed by the 
pilot simultaneously with his performance 
as a pilot. As an additional task, we selected 
the measurements of choice reaction times 
because we found that the interpretations 
of the results are fairly simple. A special 
device has been developed by us, applicable 
to the measurement of functional objective 
fatigue. This instrument is named the “per- 
formance indicator” and presents graphi- 
cally the choice reaction-time distribution 
with great accuracy. The person under test 
is performing the task which is being studied 
and is subjected at the same time to a 
choice reaction test. The performance indi- 
cator works fully automatically, and the 
onset of functional objective fatigue is indi- 
cated by a significant change in the shape 
of the reaction-time distribution. 

The record breaking speed with which 
we traveled through this fascinating and 
hardly explored field of human fatigue did 
not permit us to see much of the scenery. 
Still our trip is by no means completed, 
but time limitation makes it almost impos- 
sible even to mention the interesting studies 
on the subject of human energy and ef- 
ficiency as related to manual materials han- 
dling problems. This aspect of fatigue, 
offering many practical applications to in- 
dustry, may be the subject of a future 
lecture. 


Harvard School of Public Health. 
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Health Information for Employees 


Utilization of One of the Methods of Health Education and Its 


Application to 
Employees of a Chemical Plant 


RICHARD J. SEXTON, M.D., Institute, W. Va. 


Introduction door of rest-rooms in eating establishments, 


The placard! illustrated in Figure 1, is a form of health education. It serves 
usually seen on the inner surface of the exit as a reminder to the restaurant employees 


‘Received for publication June 16, 1959. 
Plant Medical Director, Union Carbide Chem- recalls to the food handlers the health 
icals Company, Division of Union Carbide Cor- formation imparted to them at the time 

poration. 

Presented at the 11th Annual Meeting of the 
of Occupation’ Medicine, legally enable them to work as food han- 
Boston, Feb. 12, 1959. dlers. In addition, the public is asked, 


as well as to the general public. It also 


they received their health certificates,” which 


Fig. 1—Regulations of the West Virginia Board of Health, Article 3, Section 9, Disease 
Control, dictates that the placard above be posted in all toilet rooms. Reproduced with per- 
mission of West Virginia Department of Health, State of West Virginia. 


Have You Washed Your Hands? 


carrier of such disease shall work in any restaurant, and no restaurant shall 
employ any such person of any person suspected of being infected with any 
disease in 2 communicable form or of being a carrier of such disease. If the 


restaurant m. suspects that any employee has contracted any disease 
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through this medium, to employ in a prac- 
tical manner information which they should 
have received during childhood. That food 
handlers need health education cannot be 
denied, and a short stay in the rest-room 
of any restaurant will usually show that 
handwashing by the public in these estab- 
lishments is rather infrequent. The need of 
the public for continued education in mat- 


ters of personal health is shown in the 
running correspondence ** titled “Dirty 
Habits.” 


Regardless of the reason for the indif- 
ference and lack of cooperation of food 
handlers and the public, it is evident that 
health education must have greater empha- 
sis directed toward the public at their homes, 
in their community life, and at work. With 
this simple illustration in mind, | will de- 
velop the need for renewed health educa- 
tion for all industrial workers. 
The purpose of this paper is twofold—to 
review briefly the philosophy and present 
status of health education in industry and 
to present specific projects used to inform 
workers in the chemical industry, with an 
evaluation of the effectiveness of these 
projects. It is not the intent of the latter 
portion of this paper to review the toxicol- 
ogy of lethal or nonlethal chemical com- 
pounds but rather to describe the aspects 
and workings of certain specific projects 
used to educate worker groups in chemical 
and toxicological hazards. When it is neces- 


activities 


sary to discuss toxicology, its only purpose 
is to clarify the point in question and it, per 
se, is not pertinent to the main purpose of 
the paper. 


What Is Health Education? 
Industry learned years ago that a safe 
worker was a good worker and therefore 
efforts were made to encourage workers to 
perform their jobs safely. These efforts re- 
sulted in the widespread and continuous 
program of safety educational activities as 
we see them today. The frequency and 
severity rates of accidents in industry have 
been steadily lowered each year for a num- 
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ber of years. This indicates that safety 
education—supervisory training, the use of 
posters and pamphlets, counseling, the con- 
ducting of accident investigations, the de- 
velopment of safety reports and records, 
and the many other procedures and devices 
used to inform industrial workers of the 
desirability of, and to motivate them to- 
ward, better safety practices—is not only 
of extreme importance to the employees 
but also to the employer. A health education 
activity in industry, similar to these efforts 
in safety education, which encourages and 
demands good health of the worker, seems 
to be lacking. Is there a plant in industry 
where the efforts to promote continuously 
good health compare with the great move- 
ment to promote safety? Such an industry 
is unknown to me. 

Industry realizes now that people are its 
greatest asset and that a trained worker 
often is difficult to replace when his health 
fails. Industry also is becoming interested 
in the total man—a concept which includes 
his health. Progress must be made in health 
education on the same scale as it has in 
safety education in order to achieve like 
results. However, before this can take place, 
the management personnel of industry must 
be motivated to accept health education as it 
has safety education. 

Pinckney * defines health education as in- 
forming the public of its health needs, based 
on trained observations of practical past 
experiences, and the health needs and the 
health wants are coordinated to become one. 
Managers surely can be motivated by their 
own experiences, and plant medical directors 
are capable of observing and demonstrating 
to them the unmet needs and wants in the 
area of good health behavior of workers. 
One of the chief obstacles to this procedure 
seems to be the difficulty in determining 
where to begin and where to stop. 


Status of Health Education in Industry 


The specialty journals of industrial and 
occupational medicine contain few articles 
on industrial medical programs which wholly 
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concern themselves with the pertinent and 
specific problems of disseminating health 
information. However, this aspect of pre- 
ventive medicine in industrial programs is 
not new, and many authors, including 
Sterner,® Luongo," Vonachen,"' and Fel- 
ton '* among others, have called attention 
to its effectiveness. Even though its im- 
portance is stressed, there is, as yet, no 
clear understanding of its theories, pro- 
cedures, or worth. 

In 1950, it appeared that much pertinent 
ground work was to be accomplished. An 
Ad Hoe Committee of 14 experts, plus ad- 
visors from the American Medical Associ- 
ation and the U. S. Public Health Service, 
met and discussed the important subject of 
Research on Health Education in Industry. 
After this meeting, a report was published, 
but nothing further has been accomplished 
by the 

In 1958, the Committee on Health Edu- 
cation in Industry of the Council on In- 
dustrial Health of the American Medical 
Association recommended that this program 
was too large and too expensive for the 
American Medical cover.!® 
They further recommended that govern- 
ment agencies, voluntary health associations, 
and private companies make “a tremendous 
amount of health education material avail- 
able to industry.” This report, also, appears 
to leave action on the subject suspended. 


Association to 


There is, as the Committee suggests, much 
ready-made source material available, and 
the interested reader would do well to peruse 
the outline, including the list of 86 sources 
noted by the National Publicity Council for 
Health and Welfare Services, 
this to be useful 
to the physician in industry. Aside from 
the large amount of health 
available, it seem 


for 


information may prove 
information 
would desirable to en- 
courage the industrial physician to publish 
accounts of his personal experiences in 
health education. These should include not 
only successes but failures, and the methods, 
the techniques, and the reactions of the em- 


ployee and his family should be reported. 


Sexton 


The Responsibility for Health Education 

The physician in industry not only should 
be capable of supervising directly health 
education activities, but it should be his re- 
sponsibility. Gregg '* of the 
duties of physicians is to educate patients 
regarding medical problems, and an editorial 
in The Journal of the American Medical 
Association emphasizes this activity as one 
of the chief functions of the physician. 
Greenburg *” believes that the physician and 
the nurse are the channels through which 
health information filters to the workers. 
The coricept that industrial medicine is pre- 


believes one 


ventive medicine is no longer new. Buchan ** 
has stated aptly that any industrial program 
is basically preventive and not therapeutic. 
A preventive medical program necessarily 
is a health education program, and even in 
a minimal program health education should 
be included as a substantial segment. 

Before the actual teaching can be under- 
taken, business administrators often must 
be convinced that health education is not 
only necessary but is also wanted by the 
employees. This is the physician’s responsi- 
bility, but apparently he has not been ac- 
cepting it. Brightman,** in a_ survey 
conducted in Syracuse, comparing data from 
three showed that 
only a small percentage of the industrial 
middle-income group received health litera- 
ture from their employers—and these did 
so on an infrequent basis. He believed that 
more of this should be done. 

Maxcy,™* in writing of health education 
as part of a curriculum at the high school 
level, stated that it should not be considered 
as something anyone with a limited knowl- 
edge of health could muddle through well 
enough to satisfy requirements. This same 


socioeconomic groups, 


consideration should apply to teaching in 
industry—inferior presentations by an in- 
competent, untrained teacher, undoubtedly, 
will only produce poorly 


ployees. 


informed em- 
To prevent this, health education 
information should be prepared and_ pre- 
sented by the physician. Lane.** when dis- 


cussing the safety of lead workers, believed 
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that the education of the worker was im- 
possible without his cooperation and that 
the responsibility for procuring this coop- 
eration remained with the doctors. 


The Objectives of Industrial 
Health Education 

As stated earlier, the motivation of the 
worker to preserve and to improve his 
health is an integral part of a constructive 
preventive medical program in industry. Its 
primary objective is to aid and encourage 
the prevention of illnesses and injuries, 
and secondarily to promote better and 
safer working environments through the 
dissemination of pertinent information and 
the promotion of auxiliary measures which 
will result in cleaner, safer, and improved 
working and living. 

sriefly, the aims of this aspect of an 
industrial health program are enumerated 
as follows: 

1. To encourage early reporting and early 
treatment of injuries and _ illnesses, thus 
avoiding the consequences of neglect result- 
ing from delayed notification. 

2. To train workers in simple, accurate 
first-aid procedures, including artificial res- 
piration, thus lessening the severity of in- 
juries, preventing complications, or saving 
the life of injured or ill workers. 

3. To point out definite toxicological haz- 
ards. 

4. To motivate workers to practice good 
personal and industrial hygiene. 

5. To discourage horseplay with danger- 
ous materials. 

6. To arrest promptly untrue rumors and 
to change the attitude of scoffing or in- 
different workers to chemical hazards. 

7. To encourage and promote safety on 
and off the job. 

8. To improve the health knowledge of 
all workers, supervisors, management, and 
medical department personnel, including the 
physician. 


Initiating a Health Education Program 
Just as it is in many complex ventures 
that daily we hope to begin, getting started 
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is the most challenging part of the job. It 
may not be so difficult to initiate a health 
information program as it seems at first 
glance, for in those industries with active 
medical departments many functions are 
performed already which are of great bene- 
fit in conserving the general health of the 
plant population. Even though these com- 
ponents are not specifically designated as 
parts of the health education function of 
the total preventive medical program, they 
are definitely informative to the workers. 
Maxcy,” referring to health and safety edu- 
cation as part of a curriculum for school 
children, believes that it is often integrated 
without the conscious recognition of the 
teacher or pupils. A similar situation must 
occur frequently in an active medical pro- 
gram in industry. It would seem almost 
impossible to practice occupational medicine 
daily without applying in some form, and 
often to a considerable extent, health edu- 
cation of the workers in the day-to-day 
dealings with the employee-patient. 

Fig. 2—A simple guide to dieting, which utilizes 
the size and thickness of the booklet as a measur- 
ing device for counting calories. Reproduced with 


permission of the Webster Publishing Company, 
Smyrna, Ga. 


Simplifed 
CALORIE 
1 COUNTER 


] "MELT - AWAY - FAT" 
PROFESSIONAL, 
REDUCER 
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The health education program may start 
in one of many ways, of which 
follow: 

1. The explanation to the obese employee- 
patient of a method for weight reduction 
and presentation to this patient of a booklet 
to emphasize in detail the physician’s com- 
ments. Such a booklet is illustrated in Fig- 
ure 2. The physician may believe this to 
be a therapeutic measure only, but it is 


several 


also a preventive measure and becomes a 
measure in health education when applied 
to a number of people through the adjuvant 
use of group discussions, posters, or articles 
in company publications. Surely this would 
be a good foundation for the starting of a 
useful program. Luongo™ has observed 
that success in his health education venture 
could be measured in pounds. 

2. Another occasion during which health 
information initiated is 
at the time a particularly irritating problem 


programs can be 


arises which has only a minor medical as- 
pect but which has not been resolved to 
the satisfaction of either the supervisor or 
the worker. This sticky situation might be 
modified or completely erased by stimulating 
informative group discussions led by a 
panel, including a member of the plant 
medical department. Circumstances such as 
these serve as excellent stimuli for 
help from the medical department. Berry,” 
in presenting a check list for worker health 
education procedures, believes one should 
“choose a propitious time for the presenta- 
tion.” In other words, if the initial endeavor 


may 


is successful in capturing the attention of 
the worker and he likes what he hears and 
sees, he may want to listen and look closely 
again on succeeding occasions. 

3. An excellent opportunity to start an 
education program is offered when super- 
visors request the physician’s aid in present- 
ing workers with information of a toxic 
chemical being produced or if a particularly 
hazardous process is started for the first 
time. It has been said many times that we 
fear the unknown. Good health educational 
measures begun here may multiply the medi- 
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cal department’s opportunities in the future. 
The physician may not only capture his 
audience for the next health education ven- 
ture, but he may also secure the approval 
of the administrator for a more extensive 
program. I believe that the program de- 
scribed in this paper resulted directly from 
my venture in educating the workers on the 
hazards of hydrogen cyanide at the specific 
request of the manager. 

4. An immunization program, including 
injections of tetanus toxoid, influenza, and 
poliomyelitis vaccines, may offer an excel- 
lent starting point for the industrial phy- 
sician. 

When the program is designated properly 
so that both the supervisors and the workers 
understand its basic purposes, the opportuni- 
ties to broaden it into one of great useful- 
ness seem to arise regularly thereafter. 
Department heads may suggest additional 
projects, or employees will request informa- 
tion. Felton ™ noticed the latter particularly 
from the standpoint of persons who re- 
quested information on all undertakings. 
One positive point can be made about health 
education—there are no limits in this field 
in exploring or developing or pioneering 
or building. 


Evaluation of Health Education 
Projects 

Young ** called attention to the lack of 
objectively planned evaluation of the health 
education carried on by sponsoring health 
agencies in industrial plants. Her investiga- 
tion and study of a number of plants dem- 
onstrated that success was judged solely on 
a numerical basis—the greater the number 
of plants and the greater the 
quantity of materials distributed, the better 
the program. These deductions do not seem 
logical or reasonable, but proved methods 
to evaluate effectiveness often are not avail- 
able. The method used to evaluate the pro- 
grams this paper was the 
surveying of project participants, who were 
personally interviewed by members of a 
disinterested plant department. 


involved 


described in 
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Total No. 
Employees 


Employees 
Sampled 


Time of 


Method of 
Presentation 


% Sampled 
of Total 


Evaluation 


Repeated 


Working 


Presented to: 


Project Subject 


l yr. after presentation 
2 mo. after presentation 


2 mo. after presentation 


No 


Group discussion 
Group discussion 
Individually by 


No 


No 


8 
38 
8 


All HCN workers, P & M,S & NS 


Hydrogen cyanide 


All supervisors working with chemical P, M, Sh, L 
All NS personnel working with chemical P, M, Sh, L 


immediate 


supervisor 


eal injuries & 


first-aid measures 


2 wk. after presentation 


Mailed to homes 


All employees male & female P, M, A, O 


upervisory personnel; NS, nonsupervisory personnel; P, production personnel; M, maintenance personnel; Sh, shipping personnel; L, laboratory personnel; A, aux- 


; O, office personnel. 


liary personne 


A. 


M. 


A, ARCHIVES OF INDUSTRIAL HEALTH 


The three employee health education proj- 
ects, to be described later in detail, were 
evaluated for effectiveness and employees’ 
reaction. Through personal contact with the 
subjects by an interviewer, responses were 
recorded to the questions shown below. 

1. The program explained the hazards to 
you satisfactorily or incompletely ? 

2. The safety measures being taken to 
combat the hazard are satisfactory or lim- 
ited 

3. Was the pamphlet taken home and 
discussed with your family? Was your fam- 
ily interested in, or indifferent about, the 
information in the pamphlet ? 

4. Have you used the information in the 
pamphlet for reference in your work? 

5. Have you kept informed on the safety 
measures described in the pamphlet ? 

6. Do you believe the program was com- 
pletely adequate ? 

The responses were converted to per- 
centage values and are summarized in Table 
2 at the end of the descriptions of the health 
information projects. Also included is a 
summary of the comments expressed by the 
respondents at the time of the survey. 

All of the projects were similar in their 
objectives—to motivate workers to respect 
chemical hazards, to encourage safety on 
and off the job, and to encourage prompt 
reporting and treatment of chemical ex- 
posures. The method of presentation varied, 
the total number of surveyed employees 
differed, and the time interval of evaluation 
differed for each of the projects. Table 1 
points out these variances. 

It is believed that many employees in in- 
dustry are resentful of and resistant to any 
form of education. Therefore, when this 
program was begun, there was a deliberate 
effort made to avoid the use of the word 
’ Instead, all references to this 
program have been in the words “health 
information” and all booklets have been 
titled “Health Information for Employees.” 


“education.” 


Health Information for Employees 
Hydrogen Cyanide.—Young,”* study- 
ing a number of industrial health education 


Vol. 20, Oct., 1959 


| 
; | | 
| 
| Z 
= 
| 233 | 
33 | 
| S83 | 
Nn 
| 
4 
| 
| 
= 
22 | 
| | 3 
= 
= ~ 


HEALTH INFORMATION 


programs, reported that the major barrier 
to in-plant health education was the lack 
of worker interest. The first major attempt 
planned in our plant did not meet this ob- 
stacle. Hydrogen cyanide was to be produced 
in a large scale operation, and the operators 
who were selected to work in this unit were 
all employees with considerable experience 
in chemical operation. When they were told 
that hydrogen cyanide was to be produced 
in the unit, they were extremely interested 
in its hazards. These men not only mani- 
fested an interest in the toxicity of hydro- 
gen cyanide, but they appeared eager to 
obtain all of the information available on 
this subject. 

In accord with the combined desires of 
the workers, administrators, and medical 
and safety supervisors, a cooperative effort 
by the production supervisors, the safety 
director, and the medical director was made 
to present health information to these men 
in group discussions. The intense interest 
of this group was substantiated further by 
the many questions asked in the discussions 
which followed. Most of the questions could 
but 
speculative- 


be answered precisely and correctly, 


many 


which were primarily 


Fig. 3.—Outside view 


hydrogen cyanide. 
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Peck fonword pushing 
of chest 


Page 


Sexton 
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further showing the interest and thinking 
of the workers—could not be answered. 
During this original attempt at health edu- 
cation, no visual aids, such as posters or 
pamphlets, were used. Also, there were no 
follow-up lectures or discussions. In prepar- 
ing the material for the talk with these men, 
Wolfsie’s ** report on his program supplied 
much of the pertinent information presented 
in this project. 

Over a period of nearly two years, when 
most of the original operators in the unit 
continued to work with hydrogen cyanide, 
few exposures occurred and these were, for 
the most part, alleged exposures with only 
a few symptoms in some of the cases. It 
was believed at that time that the prelimi- 
nary combined project of the medical di- 
rector, safety director, and production super- 
visor was achieving results. 

After the unit had been in operation 
nearly two years, new operators were trans- 
ferred into it. These men received individual 
instruction but did not have the benefit of 
formalized instruction on hydrogen cyanide 
toxicity, rescue, and first-aid measures. One 
of these new men died after an exposure, 
and it became apparent that the original 


of leaflet utilized in group discussions on the health hazards of 
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Mydrogen cyorude (HCN) pouons through 


the tract (vapor absorption’. the digestive tract Qrogginess, weakness, unsteadiness, confusion, 
Giquid absorptian), and the skin (vapor and/or liqud ob nouseo and or vomiting 
sorption) 


SIGNS & SYMPTOMS - HCN POISONING 


(Any combination of) headoche, dizziness, 


Severe: Palior or cyanosis, prostration, coma, 


A. ARCHIVES OF INDUSTRIAL HEALTH 


FIRST AID FOR CONSCIOUS HCN VICTIM 


(1) Give victim who hos swallowed cyanide, an 
emetic (tepid woter, salt woter or mustord 
water) or have victim stick his finger down 
his throot to induce vomiting 


Te sntoin human fife, off body tiswe cells must convulsions, apnea (victim not breathing) (2) Crush amy! nitrite perle in a handk 


hove oxygen. Air from the otmowhere breathed into 
the fangs. from this air ic absorbed into the 
in the red blood cells and cored by the 


the red blood cell's hemogiobin is transferred ond trans 
ported to the body tiewe cells by on enzyme 


cyonide poisoning, this enzyme in- 


hibited polsoned ond ol! body ceth ore deprived oreo. 
tack of oxygen results first in respiratory 
failure «ith epnec (cemetion of breathing) and later in cyanide 


circulatory teiture (heart ceases to beat) ond deoth 


Death may be prevented if the hungs ore kept func. 
by artifice! compirotion the victim con be 
ever though the drcovered (5S) Teor or cut off cyanide contaminated 


3 


2 


operators in this production unit were show- 
ing indifference to the hazards of hydrogen 
cyanide, that they were displaying careless 
work habits, and that exposures were not 
being reported to the medical department, 
in accordance with plant policy and plant 
safety rules. The immediate need for better 
training of the new men and informing and 
reinforming the original operators of the 
hazardous nature of the chemical was evi- 
dent to everyone concerned. 

The decision was made not only to repeat 
the hydrogen cyanide project as it had been 
given originally but to enlarge it by adding 
more detailed information and by developing 
a pamphlet which would contain at the min- 
imum a complete outline of all essential 
information about this lethal chemical, in- 
cluding symptoms, toxicity, and rescue and 
first-aid measures. This leaflet, shown in 
Figures 3 and 4, not only served as an 
outline which could be followed by those 
attending the lecture but also could serve 
as a reminder of this vitally important in- 
formation. By enlarging the program and 
including details, such important points were 
covered as numbers of exposures, accident 
frequency rates, demonstrations of safety 
equipment, and “pep talks” by supervisors, 
all of which conveyed to these workers the 
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“RESCUE” OF HCN VICTIM 
stream te olf ports of the body This oxygen in (1) Shout or yell for assistance 


(2) Rescuer must observe self preservotion to 
avoid becoming o victim Wear Scott Air 
Pak before entering cyonide contaminated 


If possible, minimize or correct source of 


(4) Drag, carry or move victim to cyonide-free 
area* 


Test Procedure Kit (A S.A) to determine 


Fig. 4—Inside view of the same leaflet described in Figure 3. 


erchiet 
ond hove victim breathe vapors thirty sec- 
onds out of eoch minute. — Continue by 
hour or more (viol lasts five minutes) 


Telephone tor medical assistonce 

(Ext. 556) 

NEVER GIVE AN UNCONSCIOUS VICTIM 

ANYTHING BY MOUTH’ 

FIRST AID FOR UNCONSCIOUS HCN VICTIM 

| stort artificiol ‘at ( 
pages @ and without wear. 
ruption (maybe for several hours) 

Have assistont hold crushed omy! 

under 


(3) Telephone for medical ossistonce 


é “SAVING VICTIM IS NOT HOPLELESS JF Mowe ond on 
‘THE HEART BEATING! in HON fst oid tut Continue artificial res- 


earnestness of the presentation. Thereafter, 
exposure frequency rates dropped again and 
have continued to be much lower than im- 
mediately before the fatal experience. 

In the sixth year of operation, the man- 
ager planned to increase the size of the unit. 
A unique feature provided that all construc- 
tion work was to be completed while the 
existing unit was operating at full capacity. 
This construction period extended over a 
period of seven months, involving as many 
as 200 construction men in this area at one 
time. All construction personnel was given 
the same information which had been pre- 
sented to the operators. This included talks 
and demonstrations by supervisors, the 
safety department, and the medical depart- 
ment. This health educational project also 
was successful in that during the seven 
months while the 200 men were working in 
this area, only one exposure occurred 


and 
this was mild, with the employee recovering 
promptly. 

Over the years, many requests have been 
received from employees to furnish certain 
plant locations with first-aid kits. Some re- 
quested kits as well supplied as a general 
hospital emergency room, while others asked 
for one specific item for eye decontamina- 
tion or bandages for spot acid burns, ete. 
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Fig. 5. 


First-aid kits strategically located in 
Hydrogen Cyanide Production Units, painted bright 
yellow in color. 


All of these requests have been refused. 
However, in following Wolfsie’s ** plan, a 
number of kits, including equipment and 
medicine to treat hydrogen cyanide expos- 
ures, were placed in strategic sites through- 
out the hydrogen cyanide unit. These 
cabinets were painted bright yellow and 
plainly labeled, and one is illustrated in 
Figure 5. Posters have never been utilized 
as visual aids in the hydrogen cyanide health 
education project, but possibly the bright 
yellow kits labeled with the prominent black 
printing may have served the same function 
as display posters. 

Ethylene Oxide—The unique attraction 
and retention of ethylene oxide by leather 
goods and rubber has been stressed,?**" and 
the ability of ethylene oxide to damage the 
skin has been reported previously.*!** It 
is not considered a lethal chemical like 
hydrogen cyanide, and fatalities which have 
been reported after exposure to this material 
have proved to be caused by chemicals other 
than ethylene oxide.** Nevertheless, it is 


safety. 


SENSITIZATION (ALLERGY) TO 
ETHYLENE OXIDE 


it has been theorized but never proved thot re- 


19 4s possible for the skin of man to become sen- 
Sitized ofter repeated skin injuries in the form of 
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Fig. 6.—Two opposing pages of the pamphlet on ethylene oxide health hazards including 
simple descriptions of chemical injuries, recommended first-aid measures, and suggestions for 


ETHYLENE OXIDE iN THE EYES 


if ethylene oxide Giquid or vopor) 
dropped or sprayed into the eyeis) @ severe 
the superficial cowering of the eyels) can be expected. 
Injuries to the eyes hove been recorded os irritation, 
burns of the comes, excessive lacrimation, or tearing, 
turbidity of the cormea and temporarily diminished 
vision, Concentrated liquid or vapor diluted by 
the tears forming o dilute ethylene oxide solution 
which is extremety domaging to the cornes. 


(1) Use fingertips to spread the eyelids widely. 


(2) Flood eye(s) with copious emounts of water for at 
least ten minutes and move the eye(s) in all direc- 
tions - up, down, right, left end in o circle. 


(3) Report all exposures to the Medical Depertment, 
eve: though there ore no symptoms and no dis- 
turbences of vision. 


FLUSH THE EVES WITH WATER ONLY! 


— A 
peoted vapor exposures resulting in nouses ond vomit. 
ling may couse systemic sensitization in man When 
: this occurs, o mild exposure, having no effect upon te 
others, con couse a previously sensitized person to. a 
become ili with nausea ond vomiting 
second degree ethylene oxide burns Subsequent skin 
exposures moy then result in o spontoneous eruption FIRST AID 
thet man remains sensitized is unknown.  Sensitizo- 
4 ; Hon’ may develop 6-9 days following the lost skin 
injury ond the acute phose of the spontaneous skin 
reoction will subside in 3-5 doys. 
Report all exposures to the Medico! Department 
AVOID ANY EXPOSURE TO CHEMICALS! | 
Poge 8 Page 9 
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considered a hazardous, treacherous chemi- 
cal, and workers should be apprised of its 
danger. The data on this chemical were 
selected for presentation to employees be- 
cause of the company’s interest in the 
toxicity of ethylene oxide and as large 
quantities are handled with the expected 
occurrence of exposures to operating and 
maintenance personnel. 


It was decided to present the project only 
to supervisors, who then would pass the 
information on to their employees. In a 
series of conferences, the project was at- 
tended by 131 supervisors who had working 
under them 640 hourly payroll employees. 
A pamphlet was designed which outlined 
completely the hazards of ethylene oxide— 
injuries to the skin, the eyes, and the re- 
spiratory and gastrointestinal systems, in 
addition to worker-sensitization and the 
contamination of clothing. This pamphlet is 
illustrated in Figure 6. The talk consisted 
of a presentation of descriptions of injuries, 
with recommended first-aid measures, mak- 
ing use of slides which illustrated (1) 
experimental injuries with aqueous solu- 
tions of ethylene oxide in various percent- 
ages, (2) injuries in a number of workers 
exposed to ethylene oxide, and (3) em- 
ployees demonstrating sensitization to ethyl- 
ene oxide. 

The purpose of this project was to pre- 
sent the following information: 

1. Facts about ethylene oxide injuries 
which would help to dispel rumors. 

2. Recommended first-aid measures 
exposure to this chemical. 

3. Encouragement of early reporting to 
the medical department of all chemical ex- 


for 


posure. 

4. Teaching by the supervisors. 

Chemical Injuries in  General—Any 
chemical plant producing or utilizing such 
rapidly acting and extremely toxic chemi- 
cals as hydrogen cyanide, carbon monoxide, 
or hydrogen sulfide and which does not in- 
form new employees working with these 
compounds about their hazardous nature 
promptly might have a fatality. No one 
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wishes this to occur, and undoubtedly the 
proper steps are taken immediately to in- 
form new employees how to work safely 
when handling toxic chemicals. 

Yet, in these same chemical plants, there 
are handled daily many chemicals of rel- 
atively low toxicity which also have a 
potential capacity for injuring workers. 
Chemical plant employees probably are not 
told or taught to respect these nonlethal yet 
not exactly “harmless” substances. For 
every exposure to a lethal chemical, there 
must be hundreds of exposures to these 
less toxic chemicals which result in in- 
juries or illnesses which must at least crip- 
ple, blind, or injure temporarily and result 
in time lost from the job. 

We are said to live in the chemical age 
and the world of chemical wonders, and 
many chemicals are used at home—insecti- 
cides, herbicides, paint thinners, cleaning 
agents, drugs, etc. Many chemical plant em- 
ployees, office workers, and personnel of 
other auxiliary services never exposed to 
a chemical at work not only may have more 
exposure to chemical compounds but more 
severe exposures at home than operating and 
maintenance personnel have at work. If 
the same respect given to lethal hydrogen 
cyanide were extended to all chemicals, re- 
gardless of their toxicity rating, the inci- 
dence of chemically-induced illness or injury 
would be infrequent. 


Much time, work, and money are ex- 
pended to educate workers to handle safely 
lethal compounds, but little if any effort or 
money workers in 
preventing injuries from the nonlethal chem- 
To health education 


program in a chemical plant which neglects 


is extended to orient 


icals, any extensive 


this phase of information, apropos is the 
German saying—“You can’t see the woods 
for the trees.” *4 


It would that a definite need 
exists to supply all chemical plant workers 
with the fundamentals of injury and illness 
resulting from chemical exposure. This calls 
for health educational which 
could be used for the orientation of all 


appear 


measures 
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present employees and the indoctrination of 
employees to be hired in the future. In 
orienting older workers or indoctrinating 
newly hired employees, the basic purpose 
is not only to assist these persons in adjust- 
ing to their work environment and _ life 
vocation but to teach them to accept the dis- 
cipline and situations which they must face 
daily. This might be accomplished by edu- 
cating them to understanding the rudiments 
—facts and principles. Indoctrination seems 
easier to accomplish and succeeds better than 
orientation. In the former, the workers are 
new to their environment and learn easier, 
while the latter, perhaps because of accumu- 


lated beliefs, often erroneous, tend to reject, 
often by outright refusal, information with 
which they disagree. Both orientation and 
indoctrination, to be successful, present a 
challenge not only to the personnel and 
safety departments but also to the medical 
department as well as supervisors. 

The medical department, having a genuine 
interest in the welfare of all employees, 
was of the opinion that all chemical plant 
employees should be made aware of the 
injury potential of all chemicals and should 
be apprised of the appropriate first-aid 
measures specifically recommended by the 


medical department. Top administrators 


Fig. 7—View of the booklet, letter in miniature, and personal health card, which illustrates 
the size of the card and the letter compared to the shirt-pocket-sized booklet. 
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CHEMICALS IN THE EYE(S) 


Many chemicals are capable of injuring the eyels) 
ond some very severely. Any vapor, solid or liquid 
chemical ‘contamination of the eye(s) should be treoted 
rapidly ond completely. it might have been only woter 
that dripped or sprayed in your eyels), but don’t toke 
chonces. immediate ond effective treatment is essential’ 


NEVER use ony neutralizing agent or solution in 
your eyes), Rinse, flood, flush or irrigote eye(s) with 


copious amounts of WATER ONLY - eye both, drinking 
fountain, top in wash basin, shower or whotever is 
aveilable - but use it quickly and thoroughly’ 


FIRST AID 


(1) Use fingers to-spread eyelids widely and wash eye's) 
with woter continuously for ot least ten minutes 


Meve or roll eyels) in al! directions - up, down, 
right, left ond roll in a circle so thet the irrigating 
woter can wash out all crevices and corners of the 
eyels). 
Page 6 


Fig. 


were extremely interested in this proposal 
and encouraged the project. It was thought 
that this educational information could be 
made into an attractive useful booklet for 
distribution to all employees, regardless of 
job assignment. Since | believe that every- 
one should carry type of medical 
identification, a wallet-sized card was in- 
cluded with the booklet. It was believed that 
the booklet would be an excellent vehicle 
in which to convey the medical department’s 
convictions, so the use of a letter, 
ature, was also utilized. 


one 


in mini- 


Since the plant manager had encouraged 
and supported this project, a cover letter 
of explanation from him accompanied this 
package (Fig. 7) of a booklet, miniature 
letter, and personal health card, which was 
mailed to the homes of the employees. It 
was thought also that this method of distri- 
bution might stimulate the wives and fam- 
ilies of workers to encourage better health 
and safety practices. 
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8.—View of the booklet on chemical injuries and first-aid measures 


(3) Report all exposures to Medical Deportment even 
though there are no symptoms ond no disturbence 
of vision, 


NEVER USE NEUTRALIZING AGENTS IN : 
THE EYES)! 


Poge 7 


which includes 
a simple description of chemical injuries to the eyes with recommended first aid measures and 
stressing the point that neutralizing agents should never be used in the eyes to treat chemical 
exposure. 


Bauer * expressed the belief that the 
philosophy of health education was far more 
important than its techniques, and I agree 
with this but feel that it is beneficial to 
publish descriptions of various techniques 
which are used in different types of indus- 
tries, and an exchange of ideas should result. 
Also, it almost impossible to 
narrate the workings active health 
education program without adding a brief 
description of the specifications of the edu- 
cational tools being utilized. The tools used 
to provide all chemical plant employees with 
the basic 
injuries 


would be 
of an 


chemical 
in general and the recommended 
simple first-aid measures 


information regarding 


useful to 
chemical injuries are described below. 


treat 


The booklet consisted of simple descrip- 
of the manner in which 
injure the human body. The four specific 
anatomic entities which are damaged first 
by chemical exposure are the skin, the eyes, 
the respiratory system, 


tions chemicals 


and the gastroin- 
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testinal system. Emphasis was placed on the 
usual way in which these parts react to 
chemical contamination. Since allergy is of 
extreme importance in industrial medicine, 
particularly in the chemical industry, a sec- 
tion on this much-discussed condition was 
included. Clothing contamination also is of 
importance, since clothing saturated with 
chemicals may act as a poultice. Because of 
the importance of artificial respiration, the 
steps utilized in the Holger-Neilson Method 
were illustrated. 

This 16-page pamphlet, which measured 
35% X4% in. (shirt-pocket-sized), was 
printed throughout on enameled paper to 
make it more durable. An insignia on the 
back cover and an insignia with the title 
superimposed on the front cover of the 
booklet was printed in color, and when pos- 
sible bold-face type was used to emphasize 
certain points and to make the book as 
attractive, colorful, eye-appealing, and in- 
teresting as possible. Main headings on all 


pages were printed reversed * so that they 
would stand out. Selected safety sugges- 
tions or axioms, or the so-called “nuggets” 
or “gems,” were boxed with the pertinent 
words in enlarged bold-face type, illustrated 
in Figure 8. There was a deliberate attempt 
to emphasize the fact that this booklet was 
not a makeshift item quickly thrown to- 
gether, such as might be conveyed by a 
poor system of duplication. It was attempted 
to make the subject matter as complete and 
thorough as possible in the individual sec- 
tions in the pamphlet. Yet, they were con- 
densed and brief enough so that the reader 
would not lose interest by wading through 
much impractical and 
statistics. The individual sections in the 
pamphlet were arranged so that they were 
complete on one page or on the opposing 


information many 


* Reversed printing is a term used in the print- 
ing industry to indicate white lettering on a black 
or colored background and is printed with a re- 
versed color type of plate. 


Fig. 9—View of the front and back covers of the chemical injuries booklet showing the 
cover design with the corporation’s trademark and also information about chemical contamina- 


tion of work clothing. 
be worn is boxed for emphasis. 


CHEMICALS ON THE CLOTHING 


Garments or shoes contominated with o chemicol 
should be removed immediotely and not worn again until 


fore any clothing is returned to the employee-owner, it 
i ed and app d for wear by the Medico! De- 


DO NOT WEAR SHOES OR CLOTHING IF 
CONTAMINATED ! 
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The safety suggestion that chemical-contaminated clothing should not 
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Fig. 10.—Samples of three wallet-sized personal health cards available for distribution 
to workers. Reproduced with permission of the American Academy of General Practice, The 
Connecticut State Medical Society, and the American Medical Association. 


page, so that there would be no loss of 
continuity or thought when being read. 
The booklet, with the other information 
included in the package, was placed in an 
open-ended jacket folder with a reproduc- 
tion of the booklet front cover on the jacket 
front cover. The jacket back cover contained 
a compilation of the safety suggestions or 
sayings thought to gain value through repeti- 
tion. The more often the worker is con- 
fronted with these sayings, the more likely 
he will be to remember them. The jacket 
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cover contained thumb cut-outs for ease in 
extracting the booklet. The pamphlet covers 
are illustrated in Figure 9. 

The letter in miniature was 354X434 
in. in size so that it could be inserted loosely 
inside the booklet. The measure was a di- 
rect attempt to make employees think about 
chemical injuries and to remind them that 
good health is desirable. Bauer *® has felt 
that a normal, healthy person is not con- 
cerned about his health and is unlikely to 
protect it unless “powerfully motivated.” 
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The general thought behind the letter was 
to motivate the worker into wanting to live, 
work, and play in the best of health. 

It was not only difficult to determine 
which card was the best vehicle on which 
medical information could be carried for 
emergencies but also to select the one large 
enough to contain all of the information, 
yet small enough so that it could be carried 
easily. These selections resulted in the dis- 
covery of many methods which have been 
proposed or utilized. 


Almost all Americans are familiar with 
Armed Forces “dog tags.” The objection to 
these is that many people dislike wearing a 
necklace or a bracelet and that they are 
easily lost or forgotten when removed for 


Fig. 11—Outside view of the wallet-sized per- 
sonal health card selected for distribution. Repro- 
duced with permission of the American Medical 
Association. 


Recent ilinesses 
MATURE AND DURATION 
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For the information on this card to be of greatest valve % 
to you: 
1. Have a personal physicion. 


2. With his cooperction keep o complete record of 
your health and medical core. 


3. Revise this cord after your periodic visit with him. 


4. Keep it in your billfold ot all times — particularly 
on trips. 


POLICY NOS - 


Diseases | hove 


ALLERGIC OF SENSITIVE TO 


CORTISONE MEDICATION WHEN 


OTHER CONDITIONS 


Fig. 12.—Inside view of the card illustrated in 
Figure 11. This card was selected because of 
completeness of the individual entries, and the 
emphasis on the need for a personal physician. 
Reproduced with permission of the American Med- 
ical Association. 


The British, in World War 


Il, used an identity disk worn on a neck- 


bathing, ete. 


lace or bracelet, and Elias-Jones “* recently 
suggested that a universally understood and 
agreed-upon code-scheme to record informa- 
tion on such a disk might be the answer. 
Crampton ** presented a plan to accumu- 
late whole life records on a standard form, 
then condensed and changed into a coded 
version, which would be carried by the pa- 
tient. In Sweden, the Ministers of Health ** 
recommended to all professions the issuance 
of a health card to each newborn child. The 


justification of many of these methods 
seems to be in question. Ahronheim,*” in 
discussing methods for recording blood 
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types—metal tags (“dog tags”), cards, and 
tattooing—reviewed the objections to each 
method but stated that the tags were to be 
preferred. In a survey, he discovered that 
72% of the people carry tags on their bodies 
—purse, wallet, or key chain. If recording 
blood type alone, as shown by research in 
the Air Force,*® tattooing seemed to be the 
surest method yet was the most impractical. 
For an unknown reason, practically all of us 
like to collect, carry, and exhibit the many 
cards which are contained in wallets and 
pocketbooks. Perhaps the most important 
card any of us could carry is one that con- 
tains important medical and surgical in- 
formation useful to the attending physician 
in the event of emergency. Three different 
cards which are obtainable are illustrated in 
Figure 10. This information, when available 
at the time of an accident, could be instru- 
mental in saving a life. Therefore, it was 
decided to provide each of our employees 
with a wallet-sized card (Figs. 11 and 12) 
to be distributed with the pamphlet and the 
miniature letter. 


The cover letter by the manager was 
prepared and used, since the group meeting 
technique was physically impossible because 
of the numbers of workers and the time in- 
volved. The programs designed for specific 
problems, e. g., 


hydrogen cyanide and 
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ethylene oxide, could not be used here be- 
cause of the prohibitive cost. The ad- 
ministrators had encouraged and supported 
this project from the beginning and also had 
a message which they wished to impart to 
their employees. In the past, the medical 
department in this plant had been operating 
an occupational health service and, in addi- 
tion, a personal health service. It was be- 
lieved that the personal health service was 
being overdone. Having the plant manager 
sign the cover letter of explanation was an 
attempt to accomplish several things ; first, 
to emphasize the fact that the goals of the 
plant medical department were the practice 
of preventive medicine and the care of oc- 
cupational injuries and illnesses. Secondly, 
the “boss” was suggesting that employees 
should learn about chemical injuries. They 
should understand how chemicals injure, 
what first-aid measures to apply, and, above 
all, how to report their exposures to the 
medical department. Thirdly, he was asking 
the employees to complete the personal 
health cards and, if necessary, to request the 
medical department for assistance in filling 
out the cards, and, fourth, he was compli- 
menting the employees and encouraging 
them to continue to work safely. 
believed that the medical department's 
prestige would be enhanced by having the 


It was 


Hydrogen 
Cyanide 


50 


Questions in Brief * 


. Satisfactory understanding of hazard 


TABLE 2.—Percentage Response of Subjects 


Projects 


Ethylene Oxide 
Chemical 
Injuries 


Supervisors Nonsupervisors 


No. Subjects 


2. Safety measures are 98 81 
3. Taking leaflet or pamphlet home:_..._..............-.._- 48 85 34 38 
% of these where family interested_.............______- (92) (51) (94) (84) 
% of these where family indifferent_..............__._. (8) (49) ( 6) (16) 


. Reference to leaflet or 74 
. Keeping informed on safety measures_.............___.- 70 94 4 88 
. Believing program was adequate 64 


* The complete questions are listed in the evaluation section of this report. 
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plant manager’s signature, signifying that he 
supported fully and encouraged his medical 
department in the practice of preventive 
medicine. The booklet and other materials 
on chemical injuries, particularly because of 
the number of employees involved, were 
mailed directly to the employee’s home, 
since it was decided that it had definite ad- 
vantages, such as the following: 

1. The material would not be placed in a 
clothing locker and lost or forgotten. 

2. Received in the homes, it would be 
read by the wives and families of the 
workers, who might be interested in this in- 
formation in that it came from the place of 
work where the husbands might be injured. 


3. It was hoped that this booklet would 
stimulate the worker and his family to 
practice off-the-job safety and encourage 
them to think seriously about their health 
not only on the job but off the job as well. 


Evaluation of Specific Projects 


A summation of the subject responses to 
the questions used in evaluating the three 
projects—hydrogen cyanide, chemical in- 
juries, and ethylene oxide—are shown in 
Table 2. 

The data in Table 2 were subjected to 
Statistical treatment.*! In the ethylene oxide 
project, the only statistically significant 
difference between the supervisors and the 
nonsupervisors was in response to Question 
6, 1. e., believing the program was adequate. 
This difference could occur by chance only 
7 times in 1,000—therefore, it is probably 
a real difference. A comparison between the 
projects shows that the hydrogen cyanide 
group is similar to the supervisors (ethylene 
oxide group) in all instances, again dif- 
fering from the nonsupervisors group only 
in Question 6. A statistically smaller group 
of the chemical injury subjects believed the 
safety measures are adequate, i. e., Ques- 
tion 2, than of the hydrogen cyanide sub- 
jects. This difference could occur only 1 
time in 10,000 by chance. The response to 
Question 3—taking leaflet or pamphlet 
home—of the chemical injuries group is 
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significantly above any of the other groups. 
This difference could occur less than 1 time 
in 100,000 by chance. Question 4, 1. e., 
reference to leaflet or pamphlet, showed the 
same conclusion as for Question 3, except 
that the chemical injury group here is 
statistically lower than any of the other 
three groups. On keeping informed on 
safety measures, i. e., Question 5, the sub- 
jects of the chemical injury project are sig- 
nificantly better informed than the subjects 
of the hydrogen cyanide group but not 
statistically different from the ethylene oxide 
group—supervisors or nonsupervisors. 
Additional project evaluation information 
not included in 
A. The subjects taking the hydrogen 
cyanide leaflet home indicated that most of 
their families seemed satisfied with the 
precautions being taken. Only 4% of the 
wives expressed concern about their hus- 
bands’ work. The 52% who stated that 
they had not taken the leaflet home believed 
that their families might become unduly 
alarmed if they had this information. The 
hydrogen cyanide survey seemed to point 
out that the majority of the workers ap- 
preciated being educated formally as to the 
hazardous nature of their work as well as 
being taught accurate first-aid measures. It 
seemed important that 18% of the men 
wished to this project 
periodically as a refresher course. 


Table 2 follows: 


have repeated 

B. The package on chemical injuries in 
general, mailed to the employees’ homes, re- 
sulted in comments in which 23% thought 
that various types of information, such as 
the descriptions of chemical injuries and 
first-aid for burns, were the most valuable, 
while 6% of the respondents believed that 
the personal medical card was the most im- 
portant on the booklet 
ranged from “worth while,” “excellent,” and 
“needed” to “nothing new” and “needed for 
new employees only.” Six per cent of the 
families wondered if their spouses’ work 
suddenly had become more hazardous. This 
survey was performed two weeks after the 
pamphlet had been received by the em- 


item. Comments 
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ployees, but already 13% had stated that 
they had made use of some of the informa- 
tion in the pamphlet. There were 75% of 
the subjects who stated that they intended 
to carry the personal medical card, and an 
additional 5% stated that they were already 
carrying a similar card. Of the 6% who had 
thought that the health card was the most 
important, none at the time of sampling had 
completed their card nor made an effort to 
have the card completed. 


C. The ethylene oxide survey showed 
that 12% of the supervisors and 4% of the 
nonsupervisors interviewed stated that they 
had not fully appreciated nor recognized the 
hazardous nature of ethylene oxide prior to 
the training project. Three employees com- 
mented that management did not seem to be 
interested in receiving suggestions for safer 
handling of this chemical. Ten per cent of 
the supervisors’ families believed that the 
company’s interest in their employees was 
sincere. Only 2% of the nonsupervisors’ 
families were concerned about the hazard, 
and another 2% cautioned their husbands to 
be more careful at work. Twelve per cent 
of the nonsupervisors’ families did not 
seem to understand the information in the 
pamphlet. Two supervisors and one non- 
supervisor reported that their families were 
concerned about the cleaning of contami- 
nated clothing which was brought home. 
The workers were especially dissatisfied with 
the way their program had been presented 
to them by the supervisors and expressed 
this disapproval. Of the nonsupervisory 
personnel, 76% requested that they be given 
the illustrated lecture and group discussion 
exactly as it had been presented to the 
supervisors. In the same manner, 36% of 
the supervisors interviewed believed that 
this same program should be presented in 
the same manner to all nonsupervisory per- 
sonnel. The feeling seemed to be that the 
supervisors did not feel capable of pre- 
senting toxicological, medical, and safety in- 
formation to their had been 


a medical 


men as it 
presented to the supervisors by 
department representative. 
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Benefits of Health Education 


At this time of writing, with a number of 
“Health Information for Employees” proj- 
ects behind us, one might ask, “What has 
been accomplished, and what are the bene- 
fits of these programs ?” 

All we have been able to visualize from 
these endeavors is the advantages. Our 
first thought, and probably the most im- 
portant one, might be the satisfaction that 
has been derived after sincere attempts to 
aid our employees in working more safely. 
Everyone, including many physicians, who 
works with the public soon realizes that at 
times our public is most difficult to deal with 
and often still harder to please. Some 
people resist or refuse help, others ridicule 
education efforts, yet there are those who 
seem to profit immensely and express their 
new attitudes through complete cooperation. 
These latter persons seem to make the 
program worth while. 

Many other thoughts come to mind and 
are enumerated as follows: 

1. Public relations were improved be- 
tween supervisors and the workers and their 
families, through a formalized training 
program to cover existing serious toxicologi- 
cal hazards, indicating the degree of the 
company’s interest in its employees. 

2. Valuable experience was gained in the 
orientation of present employees which may 
prove useful in the indoctrination of new 
chemical plant workers. 

3. The past practical experiences in this 
phase of preventive medicine will be helpful 
in planning the training of employees to 
operate new units which are yet to be built. 
(This experience is now being utilized to the 
fullest in preparing a training program to 
combat the hazards of fluorocarbons produc- 
tion which necessitates handling hazardous 
chemicals, such as hydrofluoric acid, chloro- 
form, and carbon tetrachloride. ) 

4. The evaluations of the completed proj- 
ects have pointed out some deficiencies in 


management policies which can be corrected 
to the satisfaction of all. 
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5. The evaluations of the projects have 
pointed out shortcomings of medical and 
safety department procedures. 

6. Better lines of communication have 
been established among the workers and the 
supervisors, with the auxiliary plant depart- 
ments (medical, safety, industrial hygiene, 
etc.) which provide service. 

7. Our past experiences indicate that 
there is need for 
educational activities which are wanted by 
supervisors and workers alike. 


8. We believe that a 


continuous follow-up 


number of em- 


ployees have profited greatly through the 
educational activities and have expressed 


their appreciation through better health be- 
havior. 

9. We believe our experiences in the field 
of health education have resulted in better 
and extensively educated 
medical personnel in their respective fields of 


trained more 


nursing, medicine, and toxicology. 


Summary 


The necessity of educating employees in 
industry to protect, maintain, and improve 
their health cannot be overemphasized. This 
is in accord with the belief that the worker is 
the employer’s most valuable and important 
asset and that the industrial medical program 
mainly should be preventive. It behooves 
the physician in industry to examine care- 
fully his those 


therapeutic phases, e. g., personal health 


present program for 
services, which can be minimized or com- 
replaced with the 
measures that tend to preserve the health of 


pletely constructive 
the worker. It is the physician’s responsi- 
bility to obtain the support of the super- 
visors and the cooperation of the workers; 
to attain, through health education, accomp- 
lishments similar to those which have re- 
sulted from intensive and formalized safety 
education, 

Three separate health education ventures 


pertaining to the hazards of hydrogen 
cyanide, ethylene oxide, and chemical in- 
juries in general were attempted in a chemi- 


cal plant with 2,000 employees. An 
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evaluation of the effectiveness of these proj- 
ects included not only reactions of the 
workers but also of their families to the 
pamphlets used as aids in the projects. A 
great majority of the workers seemed to 
understand the hazards and believed the 
safety measures were satisfactory, after 
being subjected to the training. In some in- 
stances reference to the leaflet or pamphlet 
was rare, and in others the workers did not 
This 


type of information allows one to readjust 


believe the program was adequate. 


and reevaluate the efficiency of the training 
program. The comments of the employees 
aided in pointing out deficiencies which, 
when corrected, should benefit everyone con- 
cerned. 


Conclusions 


Health education activities in industry are 
of value to personnel. Newly hired em- 
ployees probably would benefit most from 
this type of training, more so than older 
employees; although the latter group can, 
by this training, dispel some wrong ideas. 
The preparation of aids and the presenta- 
tion of information to employees seem to 
add much to the physician’s knowledge and 
with 
their many toxicological hazards should un- 


experience. All chemical industries 
dertake to accomplish more in the field of 


health education. 


P. O. Box 2831, Charleston 30, W. Va. 
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Abstracts from Current Literature 


The following abstracts are taken very largely from the best of the abstracting services in 
this general field—Bulletin of Hygiene (London), Industrial Hygiene Digest (Pittsburgh), 
Public Health Engineering Abstracts (Washington, D. C.), and Air Pollution Control Asso- 
ciation Abstracts (Pittsburgh). Except for the minor changes necessary to adapt them to 
the typography of the Axcuives, these abstracts are published exactly as they are received 
from the abstracting services, and neither the Editorial Board of the ArcHives nor the 
manuscript editing section of the American Medical Association can assume responsibility 
for their editorial style. In addition, a few abstracts prepared by experienced abstracters 
not associated with these services are included. 


The Editorial Board will warmly welcome abstracts submitted by interested readers and 
will publish any that are deemed worthy of publication. 


General 


NI INTERNATIONAL CONGRESS ON OccUPATIONAL HEALTH, HELSINKI, JULY 1-7, 1957. Vor. I. 
Reports. Vor. Il. Summaries. Vor. Proceepines. F. mks 4,500, for 3 Vols. 
Helsinki, Organizing Committee, c/o Tyoterveyslaitos, Haartmaninkatu 1, Finland. 


There is a good deal to be said for an opportunity to meet men and women from other 
countries who work on similar problems. Whether these fraternal contacts are best achieved 
against a background of numerous academic papers is not so certain. Most of the lectures 
could probably be far more easily understood and digested when read quietly in the home 
study room. The massive range of subject matter here reported is quite startling. The 
papers delivered by the 31 invited speakers are printed in full in Vol. 1. 
summarized together with nearly 300 other persons in Vol. 2. This second volume thus 
enables anyone to skim rapidly through the academic content of the 


They are also 


conference. The 
impression gained is of a vastly ill-assorted, indigestible meal. It is difficult 


to see what 
purpose is gained by this volume for many of the summaries are so brief as to amount to 
no more than the mention of a title. Those papers not appearing in Vol. 1 are printed in 
full in Vol. 3. In this volume, which is by far the most bulky, there also appears the record 
of social activities, further attested by some 50 or 60 photographs. 

The subjects discussed in the formal sessions included: 

industrial noise 

evaluation of invalidity 


industrial hygiene norms 

human engineering 

cardiac patients and work 

shift work and health 

industrial disabilities of the back 

applied psychology and occupational health 
occupational non-silicotic pneumopathies 
blood diseases in relation to industrial toxicology 
isotopes in toxicological research 

radiation hazards and prevention 

diseases due to stress and strain 

industrial nursing 

In the open sessions the subjects included: 
toxicology 

pneumoconiosis 

other occupational diseases 

occupational dermatology 

occupational ophthalmology and otology 
occupational physiology and psychology 
traumatology 

That there was a real international gathering is evidenced by over 1,000 names of 


those 


attending from more than 40 countries, and perhaps in this list lies proof of the value 
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of such conferences. Nevertheless, these volumes should not be complacently accepted in 
this way. Those organizing future conferences should study them carefully with the object 
of achieving international fraternal contact without mental and physical indigestion. After 
all, it was a conference on occupational health. 


T. O. GARLAND 
Hye. 


A Review oF THE CHAMBER OF MINES ACCLIMATIZATION Procepures. C. H. WYNDHAM and 

H. M. Cooke. Proc. Mine M. Officers A. Johannesburg 38:10-21 (May-June) 1958. 

In gold mines of the Transvaal and the Orange Free State a 2-stage procedure for 
acclimatizing African recruits to heat was introduced about 5 years ago. The men are set to 
work at a rate which is roughly the normal rate for the mine, for the first 6 days where the 
wet-bulb temperature is only moderately high (e. g. 86 F), and for the next 6 days where it 
may be 91 or 92 F. During the acclimatization period the work is done under European 
supervisors who have been trained for the task. Mouth temperatures are used to detect 
abnormalities and to check on laborers who are reported as sick by the African boss boys. 
A carefully standardized code of practice is applied. 

Earlier observations on 229 laborers showed that the average rectal temperature exceeded 
the oral temperature by 1.2 F (standard deviation of difference, 0.64 F), and the coefficient 
of correlation between the two temperatures was 0.83. 

A useful outcome of routine acclimatization under supervision has been the prompt detection 
of illness in 126 recruits who were sent to hospital with hyperpyrexia. 

Observations have shown significant loss of acclimatization after as little as 6 days away 
from hot conditions. After such an absence some re-acclimatization is necessary if the 
incidence of heat stroke is to be kept as low as possible. 

The 2-stage method of acclimatization has not been used in all the mines throughout the 
past 5 years, and cases of heat stroke, some of them fatal, still occur every year. Figures 
relating to one mine show a striking fall in the number of cases of heat exhaustion after the 
introduction of the acclimatization routine. 

When hyperpyrexia occurs prompt action to cool the victim is necessary. Trials have been 
made of various methods of body cooling in the mine. Cooling for 1 hour with the water 
from a hose pipe at about mine temperature (e. g. 87. F) was the most effective of the 
methods tried. 


Details of the way in which the acclimatization routine is applied are given in the second 
part of the paper. 


THOMAS BEDFORD 
Bu... Hye. 


OccuPATIONAL ALLERGY: Lectures Hetp DurtInGc A Course ON OCCUPATIONAL ALLERGY AT 
THE HacurE IN May, 1958. Organized by the Netherlands Society of Allergy in co- 
operation with the Netherlands Institute of Preventive Medicine and the Netherlands 
Society of Occupational Medicine, under the auspices of the European Academy of Allergy. 
Fl. 30. Leiden, H. E. Stenfert Krosse N. V., P. O. Box 33, 38, Pieterskerkhof, Holland, 
1958. 

This handsome but not too ponderous volume comprises the text of 38 lectures given in an 
instructional course on occupational allergy at the Hague in May, 1958. The reader receives 
the impression of a high incidence of allergic affections in industry and of a widespread belief 
that atopy and an inherited predisposition to allergic reaction are important factors. Only 
W. B. Gerritsen questions if it is right to reject candidates for employment because of 
recurrent dermatitis, eczema and other itching dermatoses, but even he attributes polysensitivity 
(as manifested by the well-known situation in which “every job becomes impossible’) to 
resumption of work before healing of allergic dermatitis. P. H. Nexmand, however, concludes 
that occupational allergy is infrequent in Besnier’s prurigo and that the real handicap in that 
syndrome is intolerance of environmental temperature-changes and sweating. (The reviewer 
would add that in his experience the type of personality commonly associated with Besnier is 
inconsistent with the quest for compensation.) J. W. H. Mali also reminds us of the existence 
of constitutional maladies and that the demand for relief may be a more important factor 
than causation in the relationship between housewifery and eczema of the hands. 

D. A. Williams, who designates asthma, urticaria, eczema and dermatitis as allergic maladies, 
has tried his best to extract useful information from the statistics of the Ministry of National 
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Insurance. This group of diseases, whatever we may choose to call it, accounts for about the 
same amount of incapacity as peptic ulcer. He indicates that, after coal miners, “workers 
in unskilled occupations” and “water, air and other workers in transport and communications” 
(which one supposes to include the Post Office), of the “occupations listed in order of increas- 
ing prevalence of spells of incapacity” railway workers lead the field. But he leaves us to 
guess why. 

In general the contributors appear to have taken the complaints with which they have had 
to deal at their face value and the result is a long catalogue of industrial hazards, with detailed 
accounts of investigations by means of epicutaneous scratch and intradermal skin testing 

W. Burckhardt describes his alkali-neutralization and alkali-resistance tests. R. Voorhorst 
tells us how to prepare extracts, W. J. F. Van Der Bijl and W. J. Quarles Van Ufford how 
to demonstrate eosinophils in exudate, H. J. Ten Cate how to measure the vital capacity of the 
lungs before and after inhalation of an aerosol of the suspected allergen. J. W. H. Mali 
gives us some concise and valuable comments on patch testing. He also provides a delightful 
account, marred only by misprints and spelling mistakes, of the anatomy and physiology of 
the skin which by itself is well worth the price of the book. A. W. Frankland defines the 
uses of Adrenalin, Isoprenalin, steroids and antihistamines in the treatment of acute allergic 
mishaps. He recommends caution in the local treatment of conjunctiva, upper respiratory tract 
and in particular the skin by which he finds a simple lotion tolerated better than certain more 
enterprising remedies. 

A. Nilzen discloses that in Sweden penicillin is still used therapeutically in dermatological 
practice and describes methods for detecting allergy and for desensitization. F. A. Nelemans 
considers that “in view of the variety of drugs available for all kinds of diseases, there is 
no great danger that the few people who become sensitized will run extra risks in case of 
illness.” That is of course if one managed to avoid infection by Treponemes. In a study of 
industrial disease in the pharmaceutical industry he did not discover much allergy though 
“the situation varies from firm to firm without being able to explain the difference.” 

In the nursing profession, however, allergy to penicillin, streptomycin and chlorpromazine 
is rampant; in France, the basis of compensation for industrial disease is a system of limiting 
indices (that is to say, if, for example, a lead worker develops any kind of nephrosis he would 
be considered to be suffering from lead nephritis irrespective of the history of any other 
signs, e. g., lithiasis) and the only dermatosis scheduled is that produced by streptomycin, 
chlorpromazine, and nickel, and then only if verified by one or several positive skin tests, thus, 
according to C. Albahary, A Cavigneaux, and P. Bessede, contradicting the whole principle 
of presumption-of-origin ruling in respect of other industrial diseases. 

Many contributors describe the allergic hazards in particular industries: F. F. Hellier 
in wool, K. E. Malten in dyeing, H. H. Schwarting in printing, J. Turiaf and J. Tabert; 
E. Sidi, R. Longueville, and M. Hincky, and Quarles van Ufford in the medical and allied 
professions. Some discuss important irritants in detail, while others deal with the various 
organs and systems involved. R. Surinyach expresses the need for closer cooperation between 
allergology and industrial medicine and, in his opening address Werner Jadassohn happily 
defines these two disciplines as branches of medicine intersecting at right angles the traditional 
regional specialties. In a foreword, D. A. Williams defines the purpose of the enterprise, 
of which this book constitutes the record, as a welding together of the views of European 


workers on occupational allergy. A great mass of information has certainly been exchanged 
but the reader may well deem it fortunate that unanimity does not result. 

J. H. Twiston Davies 
Buti. 


Siticosis—A Damace Dur to CoMBINATION OF DIFFERENT Errects? ON THE RADIOACTIVITY 
or Dusts IsoLateD FROM THE LUNGS oF SiLicotic CoAL-MINERS FROM THE RUHR. 

D. Vincent, H. J. Erypropt, H. Spervinc, J. Fitzexk, and G. BerNHARD. Beitr. Silikose- 

Forsch. No. 54:15-29, 1958. 

This paper is mainly concerned with a critical review of the recent work of Fligge 
(Gliickauf 94:185, 1958), who had stressed the fact that inhalation of radioactive dust Jeads 
to lung fibrosis and had suggested that pneumoconiosis of coal-miners, which is called silicisis 
in Germany, may be a combined effect of quartz and radiation damage. The radiation tnav 
come from the potassium isotope “K which is present in lung dusts mainly in the mica 
sericite, and thus the sericite theory of silicosis could be revived. 
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As “K is in fact likely to be the main source of radiation in lung dust, the (very low) 
activity of 3 such dusts isolated by the formamide method was determined and the estimated 
total potassium content was compared with chemical determinations of potassium. The values 
were found to be in good agreement. 

However, the dust contributed only between one-tenth and one-third of the total potassium 
present in normal lung tissue, and a detailed discussion leads to the conclusion that the extra 
radiation due to dust is trivial compared with the radiation load carried normally both from 
“K and from cosmic radiation. 

This is followed by a critical discussion of recent papers by Watanabe (Bull. Hyg. 31 :920, 
1956; 34:235, 1959) and by Brunner and Riuttner (Bull. Hyg. 32:871, 1957) on experimental 
silicosis. It is admitted that in animal experiments large x-ray doses together with quartz 
lead to stronger fibrosis than quartz alone, but it is considered to be extremely unlikely that 
the lung fibrosis of coal-miners could be due to a combined effect of quartz and radiation. 

(The authors’ detailed calculations, references, and sound reasoning make this a most useful 
paper. ) 

G. NAGELSCHMIDT 
Butt. Hye. 


Use oF SopruM FLUuoRACETATE AS A RODENTICIDE: PRECAUTIONARY MEASURES. MINISTRY OF 
AGRICULTURE, FISHERIES, AND Foop. London, Her Majesty’s Stationery Office, September, 
1958. 

This is a short, clearly written leaflet on the precautionary measures which should be adopted 
in the use of sodium fluoracetate (sometimes referred to as “1080” or, more correctly, as 
sodium monofluoracetate). This substance is a very useful and effective rodenticide, but the 
chemical and ihe baits made up from it are more toxic than most other rodenticides and must 
therefore be used with more care. There are 27 short paragraphs, none of which is more than 
a few lines long, which give information about the properties of the chemical, its toxic effects, 
the immediate treatment in cases of poisoning, and the precautions to be taken in its use. 
These precautions are stated under the headings of supply and sale of the poison, handling the 
chemical and making up baits, handling and laying of made-up bait, location of baiting points, 
and removing baits and clearing up after treatments. 


M. E. 
Buu. Hyc. 


CrerEAL Grain Dusts As A CAUSE OF RESPIRATORY ALLERGY IN SoutH ArFricA. D. OrpMAN. 

S. African M. J. 32:784-788 (Aug. 2) 1958. 

An investigation is described into the occurrence of allergic vasomotor rhinitis and bronchial 
asthma resulting from the inhalation of cereal grain dusts in the Union of South Africa. 
Sensitivity to maize and wheat showed the highest incidence in 128 cases that came to notice 
but sensitivity to kaffir-corn, oats, rye, and rice also occurred. A study was made of 76 patients 
with single or multiple cereal inhalation sensitivities. Cereal dust sensitivity occurred mainly 
in persons occupationally handling the grain, as in farmers and workers in mills and grain 


stores. It was, however, also found in housewives and others who only occasionally had contact 
with grain dusts. Details and the circumstances of sensitization are given of 18 cereal-sensitive 
patients with symptoms of respiratory allergy. In these patients the progress could be followed 
and the results of desensitization assessed. Specific cereal desensitization in inhalant cereal 


respiratory allergy is shown to be very satisfactory. 
AUTHOR'S SUMMARY 
Inpust. Hyc. Dicest 


A CONTRAINDICATION TO THE USE OF BARRIER CREAMS CONTAINING SILICONES. D. BARKow. 
Berufsdermat. 6:225-229 (Aug.) 1958. 


Whatever be the dermatological advantages of barrier creams containing silicones they 
must not be used where polished metal surfaces have to be protected by varnishing, because 
they result in varnishing defects round the fingerprints, and it is likely that similar considera- 
tions would apply to electroplating. 

Polished sheets of stainless steel were cleaned with trichlorethylene and the fingerprints 
obtained upon them of subjects who had applied to their hands a protective inunction of 


vaseline, various creams with water-in-oil glycerin and stearate bases, with and _ without 
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silicone. They were then sprayed with an ordinary cellulose nitrate varnish and the results 
color-photographed 16 hours later. 


The illustrations show that neither vaseline nor any of the preparations that contained 
silicones are suitable in this kind of work. 


J. H. Twiston Davies 

3uLL. Hye. 

Survey oF CurrENT Dust Suppression PRoBLEMS IN THE STONE INDUSTRY. F. Peter. Staub. 
18 :301-305 (Oct. 1) 1958. 

According to the Steinburchs-Berufsgenossenschaft, about 28,000 persons are exposed to 
dust in the German stone industry. A relaxation of the conditions of compensation for silicosis 
was made in 1952 with the result that the number of persons newly compensated in 1953 rose 
to 435. The figure for 1957 was 166. 

The processes involved are classified as winning (especially drilling), crushing by hand 
and by machine, and dressing. Current dust suppression measures applied to these processes 
are described; they include water sprays, suction drilling, and local extraction. It is considered 


that small-bore drilling (diameters under 30 mm.) is one of the most difficult processes to 
deal with. 


Cooperation between employer and worker, and the place of physics and engineering in 
preventive work, are discussed. 


C. N. Davies 
Butt. Hye. 
RESPIRATORY FUNCTION AND AMONG WorRKERS IN ALKALINE Dusts. C. P. CHIvERs. 

Brit. J. Indust. Med. 16:51 (Jan.) 1959. 

Little is known of the possible effects of sodium carbonate dust on the lower respiratory 
passages. A large alkali industry, with a number of works, was used for an investigation of 
lime and soda ash dusts evolved during the process. The physical and chemical characteristics 
of these dusts and details of the type of work and environmental conditions are described. 
In 1954 and 1956 a survey was made of respiratory sickness absence, chest radiographic ap- 
pearance, and respiratory function in workers employed in areas with exposure to soda ash, 
lime dust, and no dust. All were interrogated about their smoking habits. In 1954 there was 
found to be a significant reduction in expiratory flow rate of workers in dusty jobs in soda 
ash compared with the group not exposed to dust but this result was nullified in a random 
sample group in 1955 and in full groups in 1956. Respiratory sickness absence was found to 
be slightly greater in workers in dusty occupations, particularly in lime dust. No pneumoconiosis 
was detected on miniature films. The survey of smoking habits revealed that smoking was 
associated with a definite decrease in the expiratory flow rate, particularly after the age of 
40 in heavy smokers. It was concluded that smoking habits played a more important part than 
alkaline dusts in the reduction of respiratory efficiency as measured by a study of sickness 
absence and performance of a simple spirometric test 

AUTHOR'S SUMMARY 
ResprrATorY MoprFications Dur to Dust. B. BArRHAD, L. Petresco, and I. Sarr. Arch. malad. 

profess. 19:258-264 (May-June) 1958. 

In this paper the authors verify experimentally the results of investigations previously 
carried out in factories. Volunteers inspired dust from a cabinet (Huhrina and Vorontzova, 
Gigiena 1 Sanitariya, 11:20, 1954) which provided a constant, controlled dust concentration, 
through a half-mask equipped with hand-operated sampling port and connexion to a tambour 
for recording respiratory excursions. 

It was found in this way that percentage retention of cement particles around ly in diam- 
eter rose from 20 to 70 when the number of particles rose from 500 to 6,000 per cubic 
centimeter. The tidal volume was only 21%-60% of that found when air was breathed. The 
ratio of duration of expiratory to inspiratory phase averaged 2.2 in pure air and increased to 
3.2 when dust was breathed. 


M. L. THompson 
Buti. Hye 
THe Dust Content oF THE LUNGS oF CoAL WoRKERS FROM CUMBERLAND. J. S. FAuLps, 
E. J. Kine, and G. NaGevscumoiot. Brit. J. Indust. Med. 16:43 (Jan.) 1959. 
The prevalence of pneumoconiosis varies from one coalfield to another. The present in- 
vestigation arose from the observation that coal-miners’ lungs from west Cumberland appeared 
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much less black and had less coal in them than lungs from South Wales coal-miners. 

Dust analyses were carried out on 33 lungs of coal workers from Cumberland which had 
been examined histologically and graded according to the classification of Belt and King 
(1945). No case of massive fibrosis (Grade 4) occurred and this condition seems to be rare 
or absent in Cumberland. Compared with South Wales coal-miners’ lungs, each histological 
grade of simple pneumoconiosis was on an average associated with less coal dust and more 
rock dust in Cumberland, and silicosis due to rock work in coal-mines appeared to be relatively 
more frequent. 

AUTHOR'S SUMMARY 


Siicosis, A CONTINUING ProBLEM. VictorIA M. Trasko. Pub. Health Rep. 73:839-846 
(Sept.) 1958. 

This article is based on a paper presented at the 9th annual meeting of the McIntyre 
Research Foundation, Toronto, Canada, on Jan. 28, 1958. The author is nonmedical and the 
essay is a historical review of the occurrence and incidence of silicosis in the U. S. A. 

Hye. 


HeaALtH HazaArps AND CoNTROL OF AN Epoxy Resin Operation. W. H. KINnGstey. Am. 

Indust. Hyg. A. J. 19:258-260 (June) 1958. 

Epoxy resins were found to be toxic due to the release of tertiary and tetra-amines in the 
wet state before hardening. Experience at Sandia Corporation with the use of these resins 
is presented, and procedures are described for personnel protection. The recommendations 
include high standards of personal and work-area cleanliness, personnel awareness of the 
toxicity of materials associated with epoxy resins, and supervisory recognition of early 
symptoms of sensitization. 

NUCLEAR Sc. ABst. 


Tue Errecr oF DiAMonp Dust ALONE AND MIXED WITH QUARTZ ON THE LUNGs oF Rats. 

E. J. Kine, M. YoGANATHAN, and G. NaGe_scHMipt. Brit. J. Indust. Med. 15 :92-95 
(April) 1958. 
his investigation comprised five experiments : 

100 mg. diamond dust 
2 mg. quartz dust 
5 mg. quartz dust 
. 100 mg. diamond dust +2 mg. quartz dust 

5. 100 mg. diamond dust +5 mg. quartz dust 

The particle size of the dusts was in the range of 0.08u-3.6u, and the percentage distribution 
of the particles by number and size was determined and is tabulated. Seven male rats (black 
and white MRC strain) were used in each experiment. The dusts were suspended in isotonic 
saline and injected intratracheally. The duration of the experiments was 400 days during which 
some rats died and the others were killed at intervals after 200, 300, and 400 days. The 
pathological results were assessed histologically according to the five grades of increasing 
fibrosis defined by Belt and King and restated in the article. 

After 400 days diamond dust alone gave rise to no fibrosis, but quartz alone produced 
fibrosis, 5 mg. being more productive than 2 mg. When 5% of quartz was combined with 
diamond dust, lesions were more numerous and slightly more fibrotic than with quartz alone. 
The authors conclude that the effect of diamond dust and varying amounts of quartz is to 
produce more pathological response than either of them alone; as with coal, the effects of the 
combined dusts are greater than the apparent sum of each separately. As intratracheal injection 
of dusts does not represent natural methods of entrance of dust to the lungs, further experiments 
are planned to determine whether these conclusions are valid when the dust is administered 
by inhalation. 
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Buti. Hye. 


THe Exposure oF Roasters TO SILICOSIS IN THE SIEGERLAND TRON OreE MINES: MEDICAL 
INVESTIGATIONS AND MINERALOGICAL EXAMINATION OF THE Dust; THE EFFEctT oF IRON 
OxipeE Dust ON THE PNEUMOcONIOSIS Risk. M. LANDWEHR and H. WrecAnp. Beitr. 
Silikose-Forsch. No. 55:1-47, 1958. 

Workers handling iron ore at a plant where it was calcined and subjected to magnetic 
separation were exposed, in some cases, to dust containing appreciable quantities of quartz. 


68/328 


ig 
if 
RE 
al 
2 
is 


ABSTRACTS FROM CURRENT LITERATURE 
The silicotic changes revealed by x-ray examination were, however, only slight, although 
exposures of many years’ duration were recorded. 

A number of dust samples was examined microscopically and the proportion of quartz 
particles determined on a surface area basis. 


In the pure ore the quartz content was low and occurred mainly in coarse particles. 
Poorer ores contained more quartz and rock particles which were found in all sizes. After 
calcination a strong tendency of the dust to coagulate was observed, and the air-borne con- 
centrations were always low. 
quartz by a factor of 0.01. 


It is concluded that the iron oxide reduces the potency of the 


C. N. Davies 
Butt. Hye. 


“CHROME” DerMATITIS: A Stupy OF THE CHEMISTRY OF SHOE LEATHER WITH PARTICULAR 
REFERENCE TO BAsic CuHromMic Sutrate. G. E. Morris. A. M.A. Arch. Dermat. 78 :612- 
618 (Nov.) 1958. 

The particular form of chrome, the trivalent basic sulfate, which is employed in tanning 
has long been supposed to be nonallergenic; in most studies of dermatitis of the feet attributed 
to shoes, the emphasis has been on dyes, resins, or rubber adhesives. Most of us, it is true, 
will have patch-tested in such cases with the hexavalent KeCr.O; and perhaps also with other 
salts of chrome, regardless of the fact that they are not used in tannery and unlikely to be 
found in shoes. 

Though he gives an exhaustive list of skin hazards in the leather industry the author regards 
chrome dermatitis as the main one and states that basic chrome sulfate is known to be the 
cause of it. Now that we know that the basic sulfate can be leached out of leather by the 
lactic acid in sweat many mysteries of foot dermatitis should be solved by patch-testing with 
the appropriate salt. 

Although this paper primarily concerns the consumer end of the leather trade there is 
some description of processes and of two cases of dermatitis produced by 3-valent chrome in 
leather workers (though it does not state that they were not also allergic to 6-valent salts). 

J. H. Twiston Davies 
3uLL. Hye. 


THe Tissue REACTION IN THE LUNGS oF Rats AFTER THE INHALATION OF Coat Dust Con- 
TAINING 2% oF Quartz. E. J. Kine, S. Zarpr, C. V. Harrison, and G. NAGELSCH MIDT. 
Brit. J. Indust. Med. 15:172-177 (July) 1958. 

Animal experiments have shown that anthracite coal dust produces only minimal fibrosis of 
the lungs (Bull. Hyg. 20:776, 1945). To find out whether a small amount of silica mixed 
with pure anthracite coal would induce fibrosis the following experiment was carried out: 

A group of 30 male rats, average weight 150 gm., were exposed in a dusting cabinet over 
a period of 500 days to the inhalation of a low concentration of quartz; all particles were 
under 10u in diameter. 

A second group of rats were similarly exposed to a comparable dust composed of an inti- 
mate mixture of South Wales anthracite coal and 2% quartz. 

The animals dusted with the low concentration of quartz alone showed no evidence of 
fibrosis in the lungs or lymph nodes. 


In the rats dusted with the mixture of anthracite and 
quartz discrete dust foci developed in the lungs and lymph nodes, but without showing any 
evidence of fibrosis in the lungs and only a little in the lymph nodes. Chemical analysis of 
the ash of lungs revealed the interesting fact that the amounts of silica in the quartz only 
group of rats was much less than in those dusted with anthracite plus quartz, despite the 
“quartz particle hours” of dusting being roughly similar. 


A. MEIKLEJOHN 
3ULL. Hye. 


Toxicity oF MoperN TrICRESYLPHOSPHATE. D. HEeNSCHLER. Zentralbl. Arbeitsmed. u. 
Arbeitsschutz. 8 :265-267 (Nov.) 1958. 

In this paper the author discusses the toxicity of the older technical preparations of 
tricresylphosphate and points out that, although the great toxicity of these was assumed to be 
due to the triorthocresyl constituent, his view was erroneous, for in his own published experi- 
ments he had found that the pure triorthocresyl ester was the least toxic of all the orthocresyl 
esters. The doses of the older and the newer tricresylphosphates which are toxic for man 
and animals are considered. Some experiments on chickens were carried out in which the 
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animals were given varying doses of a modern tricresylphosphate preparation containing only 
3.3% of o-cresyl instead of about 30% as in some of the older preparations. The doses were 
given on 6 days a week during a period of 2 months. From the results of the experiments, 
which are set out in a table and discussed, it is concluded that the danger to man of the 
modern preparations is slight in all but exceptional circumstances. 


M. E. 
Butt. Hye. 


THe AssorpTion OF AssIMILATED Dusts: ABsoRPTION OF KrieseLGuHR. H. J. 
W. Kocnu, and M. NorpMAnn. Beitr. Silikose-Forsch. No. 50:11-52, 1957. 


Kieselguhr was produced either by baking diatomaceous earth in a kiln or by calcining it 


at 125 Celsius. The resulting dust was suspended in Tyrode solution and was injected in 
the mesentery of the rabbit. In vivo observations as well as histological sections showed the 
dust to be rapidly dissolved. Most of the dust disappeared without producing any permanent 
local tissue reaction. Giant cells were seen to ingest and destroy the diatoms and only a small 
amount of dust entered the lymphatics and lymph nodes. 


The results are also given of experiments with kieselguhr administered to the free peritoneal 
cavity, to the cornea of the rabbit’s eye, and to the lungs (by both inhalation and intratracheal 
injection). No granulomata were produced by any of these methods, and there was little 
difference to be observed between the crystalline and noncrystalline forms of the dust. 


Observations were made during the few hours after administration of the dust and at 
various intervals up to 5 months. 


D. Rivers 
Butt. Hye. 


QUANTITATIVE EXAMINATION OF THE PHAGOCYTOSIS OF VARIOUS CoAL Dusts, Quartz Dust, 
AND D1aAmMonp Dust in Tissue Cuttures. H. G. Luur. Arch. Gewerbepath. u. Gewer- 
behyg. 16:355-360, 1958. 

This paper contains an account of the laboratory investigations which were undertaken to 
obtain a quantitative picture of the phagocytosis of a number of different dusts by cells in a 
tissue culture. The experiments are fully described, and the findings were tested statistically. 
Physical and other particulars are given of the pure quartz dust, the different coal dusts, and 
the diamond dust which were used in the experiments. The preparation and constitution of the 
cultures of lung tissue from 3-day-old mice into which the dusts were introduced are fully 
described. After incubation for periods of 16-24 hours the tissue cells were examined by 
phase-contrast microscopy and the dust particles contained in them were enumerated. 


The results of these tests are fully discussed. It was found that of every 100 cells an 
average of 75.3+3.6 cells had taken up dust particles irrespective of the type of dust which 
had been added. The average number of dust particles seen in 10 cells which had taken in 
dust after 16 hours of incubation was 118.7+6.3 in the case of the diamond dust but only 
59.5+6.0 with quartz dust. The numbers in the case of two different types of coal dust were 
65.5+14.5 and 70.4+5.3. Some photographs are given of the phagocytosis of dusts by mouse 


lung cells. 


M. E. 
3ULL. Hye. 


ELectron Microscope OBSERVATIONS OF THE CONNECTIVE TISSUES OF LUNG, MESENTERY, AND 

OMENTUM oF Rats. W. ScHwArz and H. J. Merker. Beitr. Silikose-Forsch. No. 54:1- 

14, 1958. 

In experimental silicosis discrepancies are sometimes observed when different types of 
connective tissue are used to measure the fibrogenic properties of dusts. The senior author had 
previously studied the development of normal reticulin and collagen in tissues by electron 
microscopy, and he thought that the type of fibril present in different kinds of connective 
tissue might be related to the differences in reaction. 


The present paper gives a detailed description of the fibrous tissue found in lungs, omentum, 


and mesentery of rats aged 10 weeks. 


The chief criteria used were the amount of cementing material in relation to fibrils, the 
periodicity of the fibrils, their thickness, and their behavior towards silver staining. The 
technique used was to cut sections, after formalin fixation, of about 2 thickness, to dis- 
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integrate them by ultrasonic treatment, to wash the material, and to repeat the ultrasonic and 
washing treatments several times. 

Buti. Hye. 
Srupies oN Leap ConTeENT AND PuHysicaL Properties oF THE Hair oF LEAD POISONING. 


Yuxkio Suzuki, Kerraro NisHIYAMA, and YutTAKA MatsuKa. Tokushima J. Exper. 
Med. 5:111-119 (Sept.) 1958. 


By the experiments using rabbits poisoned by lead and the examinations of lead workers, 
the authors measured the lead content of their hair and the changes of the physical properties 
of the hair of lead poisoning. The results were as follows: 

1. When a certain time had passed after lead entered into the body, the increase in the lead 
content of the hair and the weakening of physical properties of its elongation and stress 
were observed. The increase of lead content of the hair continued until two months after the 
entering of lead into the body stopped. 

2. The degree of lead exposure could be found as follows by measuring the lead content 
of the hair. 

Under 30ug. per gram—nonoccupational normal lead exposure 

30-110gg. per gram—occupational normal lead exposure 

Over 110ug. per gram—warning or dangerous lead exposure 

3. Consequently, the authors believe that the measuring of the lead content of the hair and 
its physical properties has an important meaning for the diagnosis of lead poisoning and for 
the medical jurisprudence. 

AuTHors’ SUMMARY 


Toxicity oF Two OrcAnic PHospHATe INsecticipes (DIAZINON AND MALATHION) IN 
WorKMEN Hanpiinc THeM. P. Bruaux. Ann. Soc. belge méd. trop. 37 :789-799 (Dec. 
31) 1957. 

These and similar insecticides are likely to be used for control of human disease vectors 
and in agriculture; the author therefore, in Léopoldville, investigated their action in workmen 
handling them. The chief hazard is through skin absorption, and there is normally little risk 
of ingestion or inhalation; workmen should therefore carefully wash their hands and other 
exposed parts of the skin, at the end of the work, and should wear special protective clothing. 
The early symptoms of intoxication are not characteristic—headache, nausea, fatigue—but 
later symptoms may include miosis, vomiting, diarrhea, and convulsions. 


Normal cholinesterase values were calculated for plasma and erythrocytes in 74 unexposed 
workmen. In 36 men handling Diazinon the average value for plasma immediately after two 
years of contact with the insecticide was considerably below normal, but had returned to 
normal one and one-half months later. For erythrocytes no deviation from normal was found. 

Malathion is more toxic than Diazinon, but in 36 workmen, after one year of exposure, 
the average plasma cholinesterase was normal, though there was slight reduction in erythrocyte 
cholinesterase. 

The average figures are given, but the author remarks that in some individual instances 
the reduction in cholinesterase (down to 20% of normal) reached potentially dangerous levels, 
though none of the men had symptoms of intoxication. Nevertheless, in hot countries the 
recommended precautions are not easy to take, and the risk is correspondingly increased; 
supervision should therefore be specially strict. 

CHARLES WILCOCKS 
3ULL. Hye. 


DATA FOR THE DETERMINATION OF THE LIMITS OF THE PERMISSIBLE CONCENTRATION OF 
AEROSOL OF SULPHURIC ACID IN THE ATMOSPHERIC Ark. K. A. BusHTuEVA. Predelno 
Dopustimye Kontsentratsii Atmosfernykh Zagryaznenii (Moskva) 3:23-42, 1957. Ab- 
stracted, Excerpta Med. XVII:4:677 (Sept.) 1958. 


Mineral fuels are the main sources of the aerial sulfuric acid in the big towns. Sulfur 
dioxide discharged into the air can be oxidized into sulfuric acid. This process is facilitated 
by high air humidity, by absence of winds, and by fog. The data obtained confirm the reports 
from other countries (United States, Great Britain, etc.) that mass intoxications observed 
during fog are due to the action of sulfuric acid and sulfur dioxide. It was found that 
irritation of the mucosa of the upper respiratory tract becomes apparent in the case of 
sensitive persons when the concentration of the sulfuric acid aerosol reaches 0.6 mg. per cubic 
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meter. Therefore the limit allowed by the Committee of State Inspection of USSR (0.3 mg. 
per cubic meter) can be regarded as reasonable. In the cases of industrial establishments the 
permissible air concentration of sulfuric acid should be reduced to 1 mg. per cubic meter. 
In view of the possibility of oxygenation of sulfur dioxide leading to an increase of the 
concentration of sulfuric acid and further increase of the toxicity of the air, the allowed 
limits of concentration of sulfur dioxide should be reexamined with a view to their reduction. 
Another source of aerial sulfuric acid is the sulfuric acid-producing industry. All such estab- 
lishments must be equipped with purifying installations (double electrofilters with preliminary 
cooling of the gases) and surrounded by protected zones. Outside the latter the air concen- 
tration of sulfuric acid should be less than 0.3 mg. per milliliter. 

Poprov- Moscow 
Pus. HEALTH ABstT. 


METABOLISM OF SILICA AFTER INTRAPERITONEAL ADMINISTRATION OF HIGH Doses OF QUARTZ. 
M. Mosrncer, H. Frorentint, M. Ev and G. Cartouzou. Arch. malad. profess. 
18 :802-805 (Nov.-Dec.) 1957. 

The purpose of this investigation was to study the concentration of silica in the organs of 
rats and guinea pigs after intra-abdominal injection of different quantities of silica. Quartz 
was administered suspended in normal saline. The animals were killed at intervals after the 
final injection. Estimations were made of the silica content of the various organs; results are 
expressed in grams per kilogram weight of organ. 


Only in some of the animals was silica detected in the organs within 24 hours of injection. 
In others there seemed to be a latent period of about 24 hours. Thereafter silica was present 
in all the organs examined: in the liver, kidneys, lung, brain, heart, and particularly in the 
spleen. The optimum dose for such a study is given as about 5 gm. per kilogram of body 
weight. 


A. MEIKLEJOHN 
sULL. 


Carson Dioxipe PotsontnG: Report or Cases with Two Deatus. H. 1. WILLIAMS. 
Brit. M. J. 16:1012-1014 (Oct. 25) 1958. 

“Although rarely reported, carbon dioxide poisoning is probably not so infrequent an 
occurrence” is the statement, based on some of the literature on the subject, which introduces 
an account of the carbon dioxide poisoning of 8 persons from the handling of a ship’s cargo. 
A liner arrived at Penang with a cargo of onions and a quantity of “jaggery” (a crude sugar 
from palm tree sap).. A hold laden to within 9 feet of the deck was opened. A laborer 
entered and collapsed as he was standing on the onions. Another man went in to help him 
and also collapsed. Then the ship's doctor and a ship’s officer went to their aid and the 
doctor collapsed as he was lifting the first unconscious man. One of the ship’s crew who went 
in to assist was also overcome. With the help of breathing apparatus the four poisoned men 
were then brought out and were taken to hospital when two of them were found to be dead. 
Four laborers who had entered the hold for short periods developed minor symptoms. Esti- 
mates of the length of time that the men were lying unconscious in the hold varied considerably 
but seemed to be 5 minutes in the case of the doctor and about 15 minutes in the others. 
The first patient on admission was deeply comatose and was having continuous convulsions 
but was not cyanosed. He recovered consciousness in about 7 hours and was discharged after 
8 days. The doctor was conscious on admission and recovered rapidly. Neither he nor the 
four other patients with minor symptoms showed any cyanosis. No postmortem on the two 
dead men was done because the relatives objected, but the bodies showed cyanosis of the 
fingernail and toenail beds and of the buccal mucosa. 

Analyses of the gases of the holds were performed (no numerical results are given) and 
“appreciable reaction for carbon dioxide” was obtained in the opened hold and strong reaction 
in the unopened holds. Laboratory experiment showed that in a sealed flask one-third filled 
with onions the concentration of COs in the air after five days was over 30%. 

The toxic action of carbon dioxide is discussed with mention of a number of published 
reports of incidents of poisoning by this gas. 

M. E. 
Buti. Hye. 
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Toxicity oF p-DicHLoRoBENzENE. G. Frapa and V. Catt. Folia med. 41 :349-355, 1958. 

p-Dichlorobenzene is poisonous to guinea pigs. It causes steatosis of the liver with a 
marked loss of glycogen in that organ. Combined treatment with carbon tetrachloride and 
p-dichlorobenzene caused metabolic effects far in excess of those obtainable with either 
substance alone. 


Inpust. Hyc. Dicest 


Toxicity AND PeERsoNAL DECONTAMINATION OF Boron Hypripe Fuets. S. RotH- 

BERG, J. L. Cotpourn, and R. SALvatore. Jet Propulsion 28 :762-764 (Nov.) 1958. 

The toxicities of the liquid boron hydride fuels (BHF) of the HEF-3 and HiCal class 
were determined for rats, guinea pigs, rabbits and cats by the intravenous, intraperitoneal, oral, 
ocular, inhalation, and skin routes. The high toxicity of these compounds when applied to 
skin prompted a search for an effective decontaminant. A number of candidate materials 
were tested and found to be unsatisfactory. Rabbits and cats survived, however, when their 
skin was swabbed with a 2.8% solution of ammonia water 15 minutes after application of 
four times the lethal dose of BHF. 


AutHors’ SUMMARY 


THE Recovery OF Quartz AND OTHER MINERALS FROM THE LuNGS oF Rats: A Stupy 
IN EXPERIMENTAL Sixicosts. G. NAGELSCHMIDT, E. S. Nevson, E. J. Kine, D. ATTYGALLE, 
and M. YoGANATHAN. Research Report No. 146, Safety in Mines Research Establishment, 
Portobello St., Sheffield, May, 1958 


During recent years the authors have tried to devise and develop animal experiments which 
would provide a reasonably accurate quantitative measure of the fate of various dusts, when 
introduced into the lungs (for example, Bull. Hyg. 28:830, 1953). It was found possible to 
inject intratracheally measured quantities of suspensions of dusts of known chemical compo- 
sition and size. Thereafter investigations were made to discover by analyses of the lungs 
and lymph nodes what proportion of the injected dust could be recovered after different time 
intervals. The fibrogenic power of the individual dusts was determined by histological ex- 
amination. The dusts were suspended in Ringer solution, sterilized; and injected intratracheally. 
The authors recognize that this technique does not represent “physiological” conditions. 

The object of the present series of experiments was to obtain balance sheets for different 
materials injected into the lungs of rats, to discover if there were any differences in the rates 
of removal of fibrogenic and nonfibrogenic dusts, and to test the silica solubility theory of 
silicosis. 

The animals used were rats (black and white M. R. C. strain). Materials tested were cal- 
cined flint, quartz (Belgian glass sand), corundum (AlOs), anthracite and bituminous coal, 
and radioactivated tantalum ("*Ta) carbide and scandium (“Sc) oxide. Size of prepared 
particles was in the range of under 0.5m to 84. Stokes diameter. According to the purpose 
of the separate experiments the rats were killed at intervals from immediately after injection 
up to one year. 


The ratio of volume to surface diameter of samples was determined by projection counting 
under the electron microscope and quartz ratings by Geiger-Muller diffractometry. Silica 
solubility was measured in buffered Ringer solution at 37 C. 

In view of the importance and interest of this study the authors’ summary is reproduced 
as follows: 

“In the course of pneumoconiosis research the recovery of a number of dusts injected 
into rats’ lungs was studied by determining the amounts retained in lungs and lymph nodes 
at different times, up to 1 year after injection. 

Two experiments with five flint fractions of graded size (below 0.54 to 84), which had 
been injected at constant surface showed, between 3 and 12 months after injection, constant 
total recoveries of the order of 55 per cent of the amounts injected for the four larger fractions 
(0.5m to 84); a lower total recovery of the order of 40 per cent was obtained for the smallest 
fraction (below 0.5p). 

Recoveries of highly fibrogenic quartz and of almost inert corundum of equal size were 
studied in three experiments. Except for the first 2 months after injection, the total recoveries 
of both materials were equal, dropping after 3 months to about 60 per cent and thereafter 
remaining constant up to 1 year. The amounts of dust in the lymph glands increased with 
time, and after 1 year 28 per cent of the total quartz recovered was in the lymph glands as 
against 16 per cent of the corundum. 
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A comparison of the properties of quartz isolated after different time intervals from the 
lungs showed that a loss of a small percentage had occurred because of solubility; reasons are 
given why the dissolution of silica is thought not likely to be the controlling factor in fibro- 
genesis. 

Recoveries of anthracite and bituminous coal dusts showed no clear difference between the 
two coals. The total recoveries as a function of time were very similar to those of quartz 
and corundum; after 1 year the proportion of dust in the lymph glands was 10 per cent, 
somewhat lower than for corundum, and considerably lower than for quartz or flint of 
similar size. 

In two pilot experiments with labeled tantalum carbide and scandium oxide, recoveries 
were measured by Geiger-Muller counting technique. The results were very different, tantalum 
carbide being rapidly lost from the lungs and scandium oxide only very slowly. 

The gravimetric work which was based on more than 300 analyses showed that all dusts 
of comparable size gave very similar total recoveries, irrespective of their fibrogenic activity. 
After a period of rapid loss of dust during the first 2 months, probably due to removal via 
the bronchi, there was no further measurable loss, but continued movement of dust from the 
lungs to the lymph glands took place. Fibrogenic dusts were transported more than inert 
dusts. With fibrogenic dust (flint) size was important: the smaller the size of the flint, the 
higher was the proportion that went to the lymph nodes, and the earlier did it get there.” 

With reference to the silica solubility theory of silicosis the conclusion is that the flint 
experiments suggest that there is no direct relation between solubility and pathogenic activity. 

A. MEIKLEJOHN 
Butt. Hye. 
Acute PotsoninG ASSOCIATED WITH INHALATION OF MercuRY VApoR: REporT oF Four 

Cases. F. T. Matrues, R. KirscHNeR, MARTHA D. Yow, and J. C. BRENNAN. Pediatrics 

22 :675-688 (Oct., Pt. 1) 1958. 

This is a report on a recent experience of four patients with a severe atypical form of 
pneumonitis associated with the inhalation of mercury vapor. On an afternoon in February, 
1957, a Negro mother aged 19 years, who had 3 children, aged 30 months, 20 months, and 
4 months, painted a small gas space-heater with a paint consisting of about 40-60 ml. of 
aluminum paint, 80-100 ml. of turpentine, and 300-350 ml. of mercury. As the paint 
would not stick she lit the gas and allowed it to burn all night. The family were well 
when they went to bed in their small two-room house, but during the night the mother 
felt ill with abdominal cramps, diarrhea, shortness of breath, and cough, and the children 
were restless and had some respiratory difficulty. In the morning the family went to a 
clinic where they were treated for upper respiratory infection, since the history of the mercury 
paint application was not known at that time. Afterwards they went to the grandmother's 
home where their condition got worse. A physician was consulted by telephone because of the 
serious state of one of the children and symptomatic care was continued, During that night 
all the patients got worse and at 8 a. m. one of the children, a little girl aged 20 months, died. 
In the morning the mother and the two living children were admitted to hospital, where the 
30-month-old child died 30 hours after admission and the 4-month-old infant also died after 
4 days. 

There is a full account of the clinical course of the poisonings and of the results of in- 
vestigations with tables, figures, x-ray photographs of the lungs, and plain and colored photo- 
graphs of tissue sections. There is a discussion of these findings with reference to the relevant 
literature. The poisonings were characterized by the sudden onset of rapid respiration, cough, 
fever, gastrointestinal disturbances, and central nervous system manifestations. The out- 
standing pathological postmortem findings were erosive bronchitis, bronchiolitis, and severe 
interstitial pneumonitis. Quantitative analyses of the urine for mercury were suggestive but 
not diagnostic. Substantially increased mercury content was found in the lungs, liver, and 
spleen in two of the cases. The treatment of mercury poisoning by the early administration of 
BAL (dimercaprol) and of supportive measures is also considered. 

M. E. 
Butt. Hye. 
PHARMACODYNAMIC Aspects oF ALLYL ALcoHoL Toxicity. J. K. KopAMaA and C. H. HIne. 

J. Pharmacol. & Exper. Therap. 124:97-107, 1958. 

Peroral administration of allyl alcohol to rats resulted in severe 
by the liver, moderate stimulation of oxygen uptake by the kidneys, 
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uptake by the cerebral cortex, one to two hours after administration. Administration of either 
dibenzyline or hexamethonium prior to allyl alcohol provided good protection against both 
tissue swelling and decrease in oxygen uptake of liver slices. Prophylactic treatment of rats 
with dibenzyline did not significantly alter the lethal effects of allyd alcohol. In dogs, intra- 
venous injection of allyl alcohol produced marked depression of blood pressure and respira- 
tion, with hemoconcentration; signs characteristic of histamine release. Liver dehydrogenases 


were not inhibited by allyl alcohol at levels possible in vivo. Inhibition by acrolein was 400 


to 1,000 times greater. Allyl alcohol disappeared rapidly from the blood after a single intra- 
venous injection and was metabolized at the rate of about 23 mg. per kilogram per hour 
during constant intravenous infusion. 
described. 


A method for the microdetermination of allyl alcohol is 


Inpust. Hye. Dicest 


Tissur Reactions Propucep py CatctuM FLuortpe IN THE LUNGs oF Rats. E. J. KING, 


M. YoGANATHAN, and G. NacerscuMipr. Brit. J. Indust. Med. 15:168-171 (July) 1958. 

Twenty-two male rats of the black and white Medical Research Council strain (average 
weight, 200 gm.) were each injected intratracheally with 50 mg. of calcium fluoride. The 
dust was prepared by grinding water-clear colorless crystals of calcium fluoride to a_ fine 
powder, which was water-sedimented to give a 0.5y-2 fraction, mean particle size lw. For 
injection the powder, which contained less than 0.1% of silica, was suspended in physiological 
saline. 

During the course of the experiment 8 rats died between 39 and 207 days after injection. 
Those dying during the first 90 days showed evidence of bronchopneumonic consolidation 
and widespread necrosis, which on bacteriological investigation did not reveal the presence 
of organisms. Thirteen rats were killed at intervals between 30 and 365 days after injection 
(only 21 rats out of 22 stated to be in the group are accounted for in Table 2 of the article, 
but this does not affect the results of the experiment). The lungs were dissected out carefully, 
examined histologically with special reference to reticulin and collagen, and the collagen con- 


tent determined by chemical analysis. The results were measured against those of a previous 
experiment (Stacy and King, Bull. Hyg. 29:1067, 1954) in which a group of rats were similarly 
injected with 50 mg. of quartz. Calcium fluoride produced fibrosis, but its fibrogenic capacity 
was considerably less than that of quartz. 


SULL. 


THe Carson Monoxipe Dissociation Curve oF HuMAN B oop. N. Joets and L. G. C. E. 

Pucu. J. Physiol. 148 :63-77, 1958. 

Carboxyhemoglobin dissociation curves were determined for human blood in the absence 
of oxygen at carbon dioxide pressure of 15, 40, and 70 mm. of mercury and pH values of 
7.50, 7.25, and 7.15, respectively. The blood was equilibrated in tonometers at various con- 
centrations of carbon monoxide and both carboxyhemoglobin and carbon monoxide concentra- 
tion in the tonometer gas were determined at equilibrium. The relative affinity of hemoglobin 
for carbon monoxide and oxygen varied with pH and carbon dioxide pressure. At 37 C the 
ratio of carbon monoxide pressure producing 50% 


saturation with carboxyhemoglobin to 
oxygen pressure producing 50% saturation with oxyhemoglobin rose from 1:230 at pH 7.5 
carbon dioxide pressure of 70 mm. mercury to 1:260 at pH 7.50 and carbon dioxide pressure 
at 15 mm. of mercury. 


Inpust. Hyc. Dicest 


CHELATING AGENTS IN THE THERAPY OF BERYLLIUM Potsontnc. RALPH CASH, REUBEN I. 


SHaprro, STANLEY H. Levy, and Scovert M. Hopkins. New England J. Med. 260 :683- 
686, 1959. 


Trisodium monohydrogen EDTA, a polyamino carboxylic chelating agent, was used in an 


attempt to increase the renal excretion of beryllium in two cases of chronic beryllium 


pneumonconiosis. It was found that, within the limits of the study, this agent enhanced the 
renal excretion of beryllium. Calcium EDTA was found to have a similar effect. A discussion 
of the nature of chelation, its theoretical application, and its therapeutic implications in the 


treatment of beryllium pneumonoconiosis is presented. 


AutHors’ SUMMARY 
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A MuttieLe CHAMBER Exposure Unit DesiGNep For CHRONIC INHALATION Stupies. L. J. 
Leacu, C. J. Sprect, R. H. Wirson, G. E. Sytvester, and K. E. LAuTersacH. Atomic 
Energy Project, University of Rochester, Contract W-740l-eng 49, Aug. 19, 1958. 

To expose larger numbers of animals, primarily dogs and monkeys, in a five-year long 
inhalation study of uranium dioxide (UOsz), four separate chambers of the hexagonal type 
were combined in such a way that a common air intake and dust feed system can be used. 
The new multiple unit is described in detail, and such engineering aspects as chamber design, 
selection of exposure equipment, and operational characteristics are discussed. 

THe Toxicity oF EpICHLORHYDRIN Vapour. J. C. Gace. Brit. J. Indust. Med. 16:11 (Jan.) 
1959. 

A versatile apparatus is described for exposing experimental animals to predetermined 
concentrations of toxic substances in air, and it has been used to study the vapor toxicity of 
epichlorhydrin to rats and rabbits. At concentrations above 100 ppm the vapor produces 
lung edema and damage to the renal cortical tubules in rats, while above 50 ppm it produces 
marked nasal irritation. Nasal irritation is still present in rats and rabbits below 50 ppm 
and is only absent below 10 ppm. It is recommended that the concentration in industrial 
atmospheres should not exceed 5 ppm. 

AuTHoRS’ SUMMARY 

BRONCHIOLITIS FROM Nitrous Fumes. C. S. DArKe and A. J. N. Warrack. Thorax 13 :327- 
333 (Dec.) 1958. 

Nitrous fumes are particularly dangerous in that, though they may cause severe damage, the 
immediate effect is minimal. They are relatively insoluble in water and hence it is some time 
after inhalation before inflammation in the bronchioles and lung edema develop. 

Two cases are described, one of them fatal. The latter was a man aged 24 who caught 
strong nitric acid from a leaking rubber bucket in an ordinary galvanized one. He was exposed 
to the resultant fumes for under a minute, finished the shift without complaint, but at home 
developed a distressing cough with frothy mucoid sputum. A doctor was not called for a 
week, he was admitted to hospital after a further week, and he died a few hours later. 
Necropsy findings are described and illustrated. He died from bronchiolitis secondary to the 
irritation from nitrous oxide fumes. 

The second patient was an electroplater, aged 59, admitted to hospital 17 days after exposure 


to the fumes resulting from stripping cadmium-lined bolts in a mixture of nitric acid 1 part 
and sulfuric acid 4 parts. It is of particular interest that this was done outside in the open 
yard. Seven days after exposure his voice became husky and his chest felt tight; gradually 
incessant coughing developed with much frothy, occasionally blood-stained sputum. He became 
very distressed, restless and cyanosed. 


When seen in hospital he was diagnosed as suffering from bronchiolitis; investigations 
carried out are described. He had a mild fever for 3 days and was treated with chlortetra- 
cycline (2 gm. daily for 5 days, followed by 1 gm. daily for 7 days). With the purpose of 
limiting scarring, cortisone was.given (150 mg. the first day and 100 mg. for five days there- 
after, with gradual withdrawal over eight days). Eventually there was complete recovery. 

There follows a useful discussion on the oxides of nitrogen and the processes in which 
they may present a hazard and an account of clinical symptoms, pathology, and treatment. 

T. O. GARLAND 
Buti. Hye. 
ANTAGONISTS TO SCHRADAN PorsonING IN Mice. R. D. O’Brien and A. N. Davison. Canad. 

J. Biochem. & Physiol. 36: 1203-1210 (Nov.) 1958. 

“Twelve agents have been tested for their capacity to antagonize schradan poisoning. Three 
showed promise and were examined in more detail. The best compound, SKF525A, confers 
protection even if given after the schradan. When given simultaneously, 20 mg. per kilogram 
of SKF525A raises the LD» of schradan from 21 to about 80 mg. per kilogram. There are 
two optima in the treatment times with SKF525A: at 1 hour before and simultaneously with 
the schradan. SKF525A also has a protective action against other compounds, notably Guthion, 
yet is without effect on parathion poisoning. The order of effectiveness of SKF525A, 
iproniazid, and 3-acetylpyridine in antagonizing schradan poisoning closely parallels their 
order of effectiveness in antagonizing pentobarbital detoxification; the significance of this is 
discussed. The protection afforded by these agents is probably due to inhibition of the 
activation of phosphorothionates and phosphoroamidates.” 

Buti. Hya 
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THe Toxic Properties oF DeMeTON-MetHYL (MeTAsysTox) AND SoME RELATED COMPOUNDS. 
M. VANDEKAR. Brit. J. Indust. Med. 15:158-167 (July) 1958. 

The active ingredients in commercial demeton-methyl (Metasystox) are the 2 isomers, 
OO-dimethyl O-ethylthioethyl phosphorothionate (thionate isomer) and OO-dimethyl S- 
ethylthioethyl phosphorothiolate (thiolate isomer). By analogy with demeton (Systox) it 
seemed likely that the action of demeton-methyl would be due mainly to the sulfoxide and 
sulfone of the thiolate, produced metabolically both in plants and animals. The demeton-methyl 
isomers, however, also undergo other reactions in water and on storage, giving small yields of 
sulfonium compounds of very high intravenous toxicity. 


The toxic properties of certain compounds may vary if they are allowed to age by storage 
or if they are estimated at different times after dilution in water. The author has studied these 
variations for commercial Metasystox and for the aged (converted) samples of demeton- 
methyl isomers and their derivatives, by carrying out acute (oral and intravenous doses) and 
chronic toxicity (feeding) tests on male and female albino rats. Chronic feeding experiments 
were performed on the rats given diets containing 50, 100, and 200 ppm of the aged specimen 
of thiolate isomer or sulfoxide for 6 months. It would appear that such converted compounds 
may play the most important role in producing any toxic hazard that may arise from the 


consumption of the food treated with Metasystox. The experimental methods and the results 
are recorded in some detail in the paper. 


The great increase in the toxicity of these materials either on storage or after dilution 
with water was clearly demonstrated by intravenous injections, whereas oral toxicity hardly 
revealed any change in toxicity. In all instances a comparison between aged and purified com- 
pounds was made. The purified thionate isomer in large doses produced anesthesia and hemor- 
rhagic pulmonary edema with no cholinergic symptoms, and the purified thiolate isomer 
produced a slight anesthetic effect followed by cholinergic symptoms; the aged specimens of both 
thionate and thiolate isomers in very small doses produced cholinergic symptoms only. When 
sublethal single doses of the purified thiolate isomer or purified sulfoxide were injected intra- 
venously prolonged symptoms were induced. The inhibitor was found to persist in the blood 
for several hours producing an almost complete irreversible inhibition of cholinesterase. The 
aged specimen of thiolate isomer produced symptoms of short duration and did not persist in 
the blood. Most of the inhibited erythrocyte cholinesterase recovered its activity rapidly and 
no significant inhibition of brain cholinesterase was produced. This effect of aging should 
obviously be borne in mind when chronic toxicity tests with purified (nonconverted) specimens 
are planned. 

In the chronic feeding experiments, brain and erythrocyte cholinesterase activities were 
strongly inhibited both with the thiolate isomer and sulfoxide, and the degree of inhibition 
corresponded to the levels fed in the diet. In spite of considerable depression of cholinesterase 
activity, no signs of poisoning by an anticholinesterase agent in the later stages of experiments 
were observed. At the highest levels there was some depression of growth in spite of an in- 
creased food intake. Scaliness of the tails developed towards the end of the experiment. 
Anticholinesterase activity of serum in rats after an experiment lasting for 6 months was 
moderately pronounced and essentially the same for both compounds. The original should be 
consulted for a lengthy discussion of the results and their significance. 


P. J. R. CHALLEN 
Buti. Hye. 


H. 


Acute Renat Farture Due to CARBON TETRACHLORIDE POISONING. 
med. Wehnschr. 83:1611-1612; 1615-1618; 1639 (Sept.) 1958. 


WIDMANN, Deutsche 


As introduction to an account of a case of carbon tetrachloride poisoning the literature on 
the toxicity of CCl is reviewed with emphasis on the rapidity with which it may have poisonous 
effects on inhalation of small amounts and on the frequency of renal damage as one of these 
effects. 

A pharmacist, aged 37 years, who was well aware of the dangers of carbon tetrachloride, 
undertook to clean the floor of his shop in the afternoon with a mixture of 90% carbon 
tetrachloride, 5% butyl acetate, 3% amyl acetate, and 2% chloroform. He used about 500 ml. 
of this mixture in his task, which he performed in a kneeling position while doors and windows 
were kept open. When he got up after about 15 minutes he felt as though intoxicated but 
improved after 10 minutes yet had feelings of oppression in the head and nausea which per- 


sisted and had got much worse by the next morning. He then had attacks of giddiness, 
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vomiting, and weakness of the legs, and the temperature rose. About 25 hours after the in- 
halation of the carbon tetrachloride the family doctor observed yellow staining of the sclerotics. 
The patient was later admitted to hospital, as by this time there was severe pain in both renal 
regions and no urine had been passed for 24 hours. There is a full description of the clinical 
findings and the results of laboratory investigations throughout the course of the illness which 
was one of renal failure and of hepatic involvement. A figure sets out the results of analysis 
of the urine for urea and creatinine, the alkali reserve, and the blood pressure for a period of 
over 30 days. In another table are some particulars of electrolytes in the serum and of the 
blood picture. 

The patient recovered and was discharged from hospital on the 57th day of his illness. 
At a follow-up examination after 8 months his condition was satisfactory, although he had 
some shortness of breath on exertion and the electrocardiogram showed the signs of a per- 
sisting left-sided involvement. 

M. E. DevarieLp 
3ULL. Hye. 


Late Resutts MercurtaAL Porsontnc. P. Zeciio. Rass. med. indust. 27 :427-488. (July-Oct.) 

1958. 

In this report the author gives the findings 15 years after an incident in which 33 persons 
suffered acute mercury poisoning at Alessandria (Piedmont) in 1943. The nature of the 
incident is not mentioned. 

Of the 33 patients only 1 was male; within 3 years all received compensation for not less 
than 21% disablement and two for 100%. Five eventually returned to work and compensation 
was stopped; in three it was reduced, in two it was stopped because of death (one was not due 
to Hg), in eight it was unchanged, and in sixteen it was increased. In the five who returned to 
work the poisoning was slight. 

In 1958, the patients were given most thorough clinical, laboratory and x-ray examinations, 
and the results are reported for each individual. All were among the 16 who received increased 
compensation. 

Symptoms.—Among the most prominent were marked psychomotor disturbances, patients 
being liable to sudden outbursts of temper for no apparent reason, headache, asthenia, melan- 
cholia, anorexia, and insomnia. All complained of myoarthralgia. 


Signs.--Tremor was the most obvious (beautifully illustrated by photographs taken in the 
dark with small electric lamps fixed to the patients’ fingers). The tremors varied in the most 
bizarre manner; they were neither exclusively static nor typically intentional and could arise 
without, but especially with, a stimulus. Changes in skin sensation to various stimuli with zones 
of hypo and anesthesia were found, and six patients who had been examined by Vigiliani in 


1942 all showed diminution of sensation in 1958—which is against a purely functional origin. 
Five had definite hyperthyroidism as demonstrated by “I take-up. 


Auditory and Vestibular System—lIn nine patients examined the audiograms showed hear- 
ing loss even from 500 Hz with sudden and complete loss at between 6,000 and 8,000 Hz. This 
was not associated with age changes and seems to be the result of toxic action of Hg on the 
cochlear branch of the eight nerve. Seven patients showed hypoexcitability of vestibular 
function and sometimes vertigo; two had rotatory nystagmus, while in all the Romberg was 
always ++. 

Ocular System —By slit lamp four patients showed small whitish spots on the anterior and 
posterior surfaces of the lens which were regarded as specific metallic impregnation. No 
lessening of vision was found and neither fundal changes nor retrobulbar neuritis. Only two 
showed restriction on the visual fields which were not considered specific. 

Serum electrophoresis showed an alteration in the albumin/globulin ratio with increased 
y-globulin. The Rose-Bengal liver function test showed reduced uptake and excretion and, 
including the tests for colloidal liability, all 10 patients showed some signs of hepatic damage ; 
as none was an alcoholic there was a strong suspicion, but not proof, of injury by Hg. No 
evidence of renal damage was found after water excretion and concentration tests. 

Prognosis.—Zeglio emphasizes that the outcome of Hg poisoning cannot be forecast as it 
varies from case to case. Patients with slight poisoning improve with the passage of time and 
may even recover completely if removed from their work, while those with moderate or severe 
poisoning, even if so removed, show an inevitable tendency to progressive worsening. Hyper- 
tonia and extrapyramidal symptoms tend to persist. Improvement in the tremors was not seen. 
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(Of the 10 patients thus specially examined the name of 1 does not appear as such in the 
list of those originally compensated, although she is stated to have had 50% disablement in 


1947. A note of the treatment carried out would have been helpful, especially as regards the 
value [if any] of chelating agents). 


W. K. Dunscoms 
Hye. 


A HYGIENIC AND TOXICOLOGICAL StupY OF OZONE. 
Hyg. tidskr. 39:145-164, 1958. 


The English summary appended to the paper is as follows: 


T. DALHAMN and G. GeRHARDSSON. Nord. 


“The concentration of ozone and of nitrous gases was measured in a number of electric 
generating plants. In plants with open cooling systems low ozone concentrations (<0.07 ppm) 
were found, while in plants with closed cooling systems, particularly in the generator chambers, 
the ozone concentrations frequently were considerably higher (maximally 3.7 ppm). The tests 
concerning nitrous gases showed that these did not constitute a hygienic problem in the 
generating plants. 

“The biologic effect of ozone was examined by allowing rats to run fréely in an ozone-con- 
taining atmosphere (3.7 ppm) and also by observing the action of ozone on the movements of 
the tracheal cilia in rats. Histologic study of many organs following the former tests yielded 
largely normal findings. Nor was there any discernible effect on ciliary activity.” 


Buti. Hye. 


PROLONGED ADMINISTRATION OF PERISTON IN EXPERIMENTAL Siiicosis. H. H. 

Fripet, and A. von GRAEVENITZ. Arch. Gewerbepath. u. Gewerbehyg. 16 :361-374, 1958. 

Polyvinylpyrrolidone in collodial solution in physiological saline under the trade name of 
Periston (mean molecular weight of 30,000) has been used therapeutically for the replace- 
ment of blood fluids. Periston-N (mean molecular weight 12,600) has been employed in the 
treatment of edema and also for other purposes, such as a detoxicating agent and for the 
prevention of the formation of renal calculi. In some work on experimental silicosis it was 
shown that the development of typical silicotic nodules was much delayed if Periston-N was 
mixed with the colloidal silica before injection into the animal tissues. 

In this paper there is a detailed account of experiments on rats (263 were used) which 
were designed to test the effect of Periston on the development of pulmonary silicosis. In- 
tratracheal injections of silica were administered to the rats by the method of Kettle and King. 
A group of these rats were given a parenteral injection of Periston or Periston-N on each of 
three days in each week throughout the experiment which lasted for nine months. Another 
group of these rats was given daily inhalations of Periston in aerosol form. During the course 
of the investigation some of these two groups of rats were examined in respect of their 
cardiopulmonary function. About nine months after the beginning of the work all surviving 
rats were killed. Specimens of lung, heart, kidney, liver, and spleen from these and from 
animals which had died in the meantime were examined histologically and the degree of 
fibrosis was assessed. The findings are described fully with tables and photographs of tissue 
sections. There is a long discussion. 

The results of the experiments were entirely negative in the sense that there was no 
demonstrable difference in the development of silicosis in the groups of rats treated with 


Periston or Periston-N and the control groups which had been given injections or inhalations 
of the Periston solvent alone. 


M. E. 
Buti. Hye. 


BENZIDINE: INDUSTRIAL MepbICAL ASPECT. 
Arbeitsschutz. 8:201-207 (Sept.) 1958. 


H. Zentralbl. 


Arbeitsmed. u. 

A short historical account of the development of synthetic dye stuffs for textiles precedes 
some account of the use of benzidine and its derivatives in the manufacture of azo-dyes. There 
is also an account of the gradual realization that in workers in these chemical processes there 
was an incidence of bladder tumors greater than that observed in the general population. Some 
points on the toxicology of benzidine, its entry into the body of the worker mainly through the 
skin but also by inhalation and ingestion, and its mode of action are considered briefly. 

An investigation was carried out on workers exposed to benzidine. The description of this 
includes chemical particulars of the stages of the synthetic process and the amounts of aromatic 
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amines found in the urine of men working at different jobs in this manufacture in the year 
1939 and the individual years from 1951 to 1958. The analytical techniques for the examination 
of the urine of benzidine workers are described at some length. The technical measures that are 
to be adopted in benzidine factories to lessen the exposure of workers to the substance and also 
the hygienic measures of prophylaxis are set out. The latter include attention to personal 
clothing and undressing facilities, nutrition and cleanliness and annual holidays at no expense to 
the workers. Routine examination of workers is essential with special stress on urine examina- 
tion every month, yearly cytological examination of urine by the method of Papanicolaou, and 
cystoscopy only when urinary examination findings lead to the suspicion of a bladder tumor. 
M. E. DELAFIELD 
Bui. Hye. 


STATISTICAL ASSESSMENT OF THE BIoLoGicAL DATA ON THE EARLY Detection oF OCCUPATIONAL 
Leap Potsoninc. M. Fautret. Arch. malad. professionnelles. 19:5-20 (Jan.-Feb.) 1958. 

This article illustrates the application of statistical techniques, simple and more sophisticated, 
to the problem of the detection and prevention of lead poisoning in industry. For two groups 
of workmen, one occupationally exposed to lead, observations were made on five clinical 
measures appropriate to the study of chronic lead poisoning—red blood cell stippling, lead con- 
centration in blood and urine, urinary level of coproporphyrin, and blood protoporphyrin. The 
mean levels and the standard deviations of serial measurements on the same person in the un- 
exposed group were then used to set physiological limits for the variation of those measures 
in unaffected men. The ¢ test of Student and a nonparametric test developed by Mann and 
Whitney (Ann. Math. Stats. 18:52) gave an indication of the clinical measures which 
differentiated significantly between those exposed to lead and the others. Urinary lead levels in 
the two groups seemed to be the only measure which differed by no more than would be 
reasonably attributed to chance variation. 

The practical value of any one of these indices of chronic lead poisoning depends on its 
correlation with the others. It is pointless to duplicate measures which give substantially the 
same answer. The author points out that the ordinary product moment correlation coefficients 
may not be appropriate for the distributions concerned and suggests Kendall’s 7 coefficient 
based on rank orders (Rank Correlation Methods. London, Charles Griffin & Co., 1948). By 
its use he shows that in the exposed group, the results of the two types of porphyrin estima- 
tions are closely associated with each other but not with the stipple-cell count. Both stipple-cell 
count and the urinary coproporphyrin level may be used in the detection of an occupational lead 
hazard in groups of men. Similar methods can be applied in the medical supervision of in- 
dividuals, and the author gives examples of the application in this context of some of the newer 
nonparametric statistical techniques. On the basis of the limited experience reported in this 
study, he suggests that. stipple-cell counts, repeated at least twice, are of diagnostic value in the 
early detection of lead poisoning. 

D. D. Rew 
Buti. Hye. 


ON THE RADIOGRAPHICAL DEMONSTRATION OF EXPERIMENTAL SILICOSIS IN GUINEA Pics. S. 

ScurOprer and H. Sarrmacuer. Arch. Hyg. 142:471-480 (Sept.) 1958. 

In the course of experiments, on guinea pigs, concerned with the combined effects of in- 
tratracheally injected quartz and BCG inoculation, the need arose to follow the fibrosis of 
the lungs during life by x-ray radiography. The present paper gives a detailed account of the 
technique used and of some of the results obtained. It is illustrated by four radiographs. 

The radiographs were obtained with a rotating anode tube, of 1.2 mm. focus, with exposures 
of 20-40 msec. at 44 kv. and 13-22 ma from an AC installation with 6 rectifying tubes. Distance 
from the tube focus to the film was 40 cm. (16 in.), and no intensifying or secondary ray screens 
were used. The animals were fixed without anesthetic, lying on a board on their backs with 
extremities extended and the head held by a ring. 

Observations were made on guinea pigs 6-7 months after intratracheal injection of quartz, 
and as the animals were killed shortly afterwards radiological and pathological observations 
could be compared. The results are given in a table and are discussed in detail. There was 
usually agreement between radiological and pathological observations, although discrepancies 
occurred. In further tests it could be demonstrated that x-ray shadows could be seen 6 weeks 
after injection of quartz dust. 
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In contrast to observations by Vorwald et al. (Bull. Hyg. 29:961, 1954) BCG did not 
aggravate the fibrosis produced by quartz. 
G. NAGELSCH MIDT 
Butt. Hye. 


THE Action oF Dusts anv DrucGs on Resprratory Function: Pr. 6. THE RESULTS OF A 

Stupy oF ACETYLCHOLINE AEROSOLS IN A Group OF 182 CoAL-Miners. A MINETTE and 

L. VAN WyMEERSCH. Hasselt, Institut D’ Hygiene des Mines. Vol. 13, No. 6 (Aug. 15) 1958. 

At the Institut d’Hygiene des Mines at Hasselt, Belgium, research workers are pursuing 
a program of investigation into the action of dusts and various drugs on respiratory function. 
The present study—the sixth in the series—concerns the reactions observed following the inhala- 
tion of acetylcholine aerosols. Observations were made on a group of 182 coal-miners, but in 
the course of the experiment 36 were rejected, leaving 146. Of these, 27 had no radiographic 
evidence of pneumoconiosis; the balance comprised 96 with simple and 23 with complicated 
pneumoconiosis. Care was taken to ensure that none had ever suffered any allergic disorder. 
The controls consisted of 35 normal workmen, likewise free from allergic disturbance, and 36 
men with chronic bronchitis and asthma of nonoccupational origin. At the outset all were 
examined clinically, with particular reference to cough and adventitious sounds in the lungs. 
Pulmonary ventilation was recorded by Tiffeneau’s method. Under very precisely standardized 
conditions each subject inhaled an aerosol solution of acetylcholine (0.5%) for 30 seconds. 
Thereafter the patients were reexamined. It was not possible to measure precisely the severity 


and duration of cough and the presence of adventitious pulmonary sounds. They were 


recorded broadly (+; ++; +++). As to pulmonary ventilation, a positive reaction was not 
admitted unless the diminution amounted to at least 10% of original measurement. 

Of the 146 subjects, 53 had a positive ventilation reaction and 62 a positive cough response, 
but in only 31 were these reactions combined. The reactions noted in the miners were similar 
to those in subjects with chronic bronchitis but much less than those observed in the men with 
asthma. 

A. MEIKLEJOHN 
3ULL. Hye. 


Potsonincs Due to Zinc CHROMATE Patnts. F. Brister, G. Kiavis, H. KOHLER, and 
H. Wirttcens. Arch. Gewerbepath. u. Gewerbehyg. 16 :567-587, 1958. 

Zinc chromate paints have come to be used to a considerable extent in Germany as anti- 
corrosion paints and are often applied by a spray method. To study the possible toxicity of the 
paint, experiments on rabbits were carried out. The animals were submitted to the in- 
tratracheal instillation of the separate constituents of the paint—the pigment, the binding 
constituent which contains phthalate, the solvent constituent—and the paint ready for use. To 
some other animals these constituents of the paint were administered by stomach tube. The 
urinary excretion of chromium during the next two days was determined, and then the animals 
were killed and histological examination of the lungs were carried out. A full clinical ex- 
amination of 14 paint sprayers was also made with x-ray examination of lungs, blood examina- 
tion, and determination of urinary chromium excretion. The findings of the study are described 
at length with tables and photographs of the histological appearances of the animal lungs. 

It was found that the chromate pigment dust produced marked changes in the mucous mem- 
branes of the respiratory tract and furthermore that the finished paint has even greater effects. 
There is evidence that this increased effect is due to the binders containing phthalate, which are 
in the paint, for these when administered alone also had a great irritant action. In comparison 
with the animal results, the clinical examination of the painters vielded no significant evidence 
of toxic damage. Nevertheless it is considered that the precautions of effective masks and 
good ventilation should not be relaxed and that workers with zine chromate paint should have 
routine clinical examinations with special attention to nose and throat and also urinary ex- 
amination for chromate excretion. Yearly x-ray examination of the lungs is also recommended. 

M. E. 
BuLL. Hye. 

NickeL Porsontnc: VIII. Dirntocars; A New THERAPEUTIC AGENT FoR PERSONS EXposeD 
ro NicKeL Carsonyt. F. W. SuNDERMAN and F. W. SuNDERMAN JR. Am. J. M. Sc 
236 :26-31 (July) 1958. 

Nickel carbonyl is one of the most toxic chemicals encountered industrially. Hazards from 
exposure may arise from a variety of operations. These include (7) separation of nickel from 
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its ores; (ii) the preparation of intermediates in organic syntheses, sometimes under ex- 
tremely high pressures; (iii) electroplating operations as a medium for depositing thin layers 
of metallic nickel in electronic circuits and magnetic tapes, and (iv) inadvertent formation 
whenever carbon monoxide comes into contact with an active form of nickel. Severe symptoms 
may develop insidiously hours or even days after exposure. This paper is concerned with 
clinical observations on 11 persons accidentally exposed to nickel carbonyl and treated with 
sodium diethyldithiocarbamate (Dithiocarb). It is noteworthy that aqueous solutions of 
Dithiocarb are alkaline. Epigastric discomfort following ingestion may be minimized by the 
simultaneous administration of a buffer, such as sodium bicarbonate. For parenteral ad- 
ministration the chemical is buffered with monosodium phosphate to yield a solution of pH 7.4. 
In the exposed persons the manifestations of poisoning were relieved after the ingestion of 
Dithiocarb. Delayed reactions were minimal and convalescence was uneventful. On the day 
after the administration of Dithiocarb the concentration of nickel in urine became increased in 
each of the 6 patients subjected to severe exposure. With continued therapy the concentrations 
of nickel in urine gradually decreased and reached approximately normal levels within 16 days 
after exposure. 


(This is a valuable contribution and readers are strongly recommended to read the original. 
The medical management of intoxicated cases is described in some detail.) 
P. J. R. CHALLEN 
Hye. 


EXPERIMENTAL STUDIES ON THE ‘Toxicity oF BENZENE HEXACHLORIDE (BHC) aAnp 
DICHLORODIPHENYLTRICHLOROETHANE (DDT): I. Toxiciry Tests oF THE INSECTICIDES 
FOLLOWING VARIOUS ADMINISTRATIONS TO LABORATORY ANIMALS. M. SHIRAKAWA. Kurume 
M. J. 5 :65-86, 1958. 

The chemicals used in the experiments here described were the oil solutions of the pure 
crystals of gamma isomer of BHC, DDT, and BHC mixture (50% gamma isomer and 50% 
other isomers) dissolved in several kinds of oils and fats making a concentration of 6% and 10%. 

When these solutions were injected under the skin of rats and mice, the acute lethal dose of 
BHC and BHC mixture was about the same, the animals first showing an increased rate of 
respiration, then excessive activity with hemorrhages from nose, eyes, and the vagina in 
females. Convulsions preceded death, which occurred after varying periods (from a few hours 
to 4 days in rats, 5 minutes to 3 days in mice). 

The quantity of DDT required for a lethal dose was about twice the amount needed with 
BHC. The symptoms of DDT poisoning included tremors, which usually absent in the BHC 
cases. A number of animals that developed marked tremors nevertheless recovered completely. 

When less than a lethal dose was given and then increased at weekly intervals little effect 
was found on the growth of the animals until the lethal dose was arrived at. When one-tenth 
to one-fifth of a lethal dose was given daily for 40 to 48 days growth was affected only with 
BHC mixture. When a daily dose of 100 mg. per kilogram of BHC was given subcutaneously, 
6 of 7 young rats died after convulsions which followed 2 to 5 injections. With a similar dose 
of DDT only 1 of 6 rats died 4 days later, the other 5 showing no symptoms. 

When the injections were given into the peritoneal cavity symptoms of intoxication from 
gamma BHC appeared sooner than after DDT. When the oil solutions were fed into the ani- 
mals’ stomachs through a catheter the lethal dose as before was associated with convulsions 
after gamma BHC and with severe tremors passing into paralysis after DDT. When the oil 
solutions were applied to shaven areas of skin on the back of the neck, gamma BHC was 
found again to be more toxic than DDT. However, the absorption of DDT by the skin 
route was quicker than of gamma BHC, the reverse of which was found when the oils were 
injected intraperitoneally. 

None of these solutions used in ointments for over 300 human beings suffering from 
parasitic skin infections appeared to cause any toxic symptom. 

T. O. GARLAND 

Buti. Hye. 


INpusTRIAL RELATIONS Aspects OF ALUMINUM THERAPY. P. C. KorcHet. Ninth Con- 
ference of McIntyre Research Foundation. Papers presented at this Conference are 
available from McIntyre Research Foundation, Suite 1500, 25 Ring St. West, Toronto. 
Some time ago, Mesta Machine Company undertook a campaign against silicosis, including 

thorough cleaning of the plant, improvement of general and exhaust ventilation, and emphasis 
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on the use of respirators. Dust concentrations were greatly reduced but remained within 
hazardous limits. In 1948 aluminum therapy was added to the remedial measures. No widely 
publicized campaign was undertaken, but through grapevine information, use of the therapy by 
supervisors, and lectures to groups, the employees were convinced of its benefits. Now, 900 
employees regularly take the treatments. The treatment is not compulsory, but 99% of those 
advised to breathe aluminum dust do so. A constant study of 289 employees over six years 
showed that the treatment was successful. No new silicosis cases occurred in 1953 and 1954. 
Since 1954, two minor cases have developed in persons who were exposed before the aluminum 
therapy was instituted. In a large percentage of the men who already had silicosis, functional 
lung capacity improved under the treatment. The author concludes that aluminum therapy will 
not only arrest silicosis, but will also act as a preventive. Employee relations have been im- 
proved. Foundry work no longer holds the fear for workers that it did previously, and it is 
becoming less difficult to attract better qualified workers for the foundry. 

Inpust. HycG. Dicest 


FUMIGATING WITH DiICHLORETHYL ETHER AND CHLORDANE: HysTERICAL SEQUELAE. A. BELL 

and A. T. Jones. M. J. Australia 2:258-263 (Aug. 23) 1958. 

On account of borer infestation 60 gallons of a mixture of 12% dichlorethyl ether and 2% 
chlordane dissolved in kerosene were sprayed on to the wooden foundation beams of a clothing 
factory. The operator completed spraying between June 21 and June 25, 1956, and he himself 
remained well. On June 25 a girl aged 19 complained of a mild skin irritation of chest and face 
and later fainted. A few hours later 2 more girls, and within 5 or 6 days 12 more employees, 
were similarly affected. At this stage the management closed the factory, but cases continued 
to occur for a week. In all, 55 employees out of a total of 166 were ill, all of them relatively 
mildly. 


On July 6 an industrial hygiene team visited the factory. Tests revealed no carbon monoxide 
in the air and no trace of chlorinated hydrocarbons. Only a faint smell of kerosene was noticed. 


Further tests revealed that it was possible that enough vapor from the spray might have 
been present in the work rooms to cause some slight irritation of skin and mucous membranes 


during the first day or two. However, the argument is developed, and in a convincing manner, 
that mass hysteria among the girls was the cause of the absenteeism. 


T. O. GARLAND 
Butt. Hye. 


CuHronic BroncHItis AND EMpHyYsEMA. T. Simpson. Tubercle 39:307-327 (Oct.) 1958. 
This article is a good summary of present knowledge of chronic bronchitis and emphysema 
as seen at.a chest clinic. It is necessarily dogmatic and therefore it is easy to criticize some of 
the author’s statements, e. g., the suggestion that emphysema can usually be excluded by 
clinical methods and radiology. Useful features are a series of clinical summaries of cases 
illustrating the author’s analyses. The paper does not claim to present original work, but as a 
short account of a very common, but still obscure condition, it can be strongly recommended. 
F. H. Younc 
Buti. Hye. 


RespiRATORY SYMPTOMS, BRONCHITIS AND DISABILITY IN A RANDOM SAMPLE OF AN AGRICUL- 

TURAL COMMUNITY IN DuMrriessuire. T. T. Hiccins and J. B. CocHran 

39 :296-301 (Oct.) 1958. 

In 1957 Higgins recorded the results of an investigation into the prevalence of respiratory 
symptoms, bronchitis, and disability in a random sample of an agricultural community living in 
the Vale of Glamorgan in South Wales. The results for the men aged 55-64 who had not 
worked in either mining or quarrying were compared with previous findings for nonminers in 
the industrial town of Leigh in Lancashire. While a higher prevalence, which was not, how- 
ever, statistically significant, of an arbitrarily defined level of “chronic bronchitis” was observed 
in Leigh, there was in general a remarkable similarity in the prevalence of the individual 


Tubercle 


respiratory symptoms in the 2 areas. This was surprising in view of the probable differences 
in the amount of atmospheric pollution between them and raised the question as to how 
representative of rural areas is the Vale of Glamorgan. (Professor R. E. Lane, Manchester, 
at a meeting in London, submitted that Leigh did not represent a heavily smoke-polluted 
Lancashire town.) In an attempt to answer this question a parallel investigation of a random 
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sample of men and women aged 55-64 living in Annandale, Dumfriesshire, Scotland, was 
carried out. 


The cooperation of the local inhabitants was excellent so that approximately 90% of the 
random sample were included in the analysis. The prevalence of respiratory symptoms was 
broadly similar to that observed in the comparable age-group (55-64) in the Vale of Glamorgan. 
The authors conclude that the results suggest that the 2 areas do not differ significantly in the 
amount of bronchial disease present, and further that while an industrial environment, in- 
cluding atmospheric pollution, is responsible for a small amount of chronic bronchitis and 
disability, the effect is less than is usually supposed. 


A. MEIKLEJOHN 
Butt. Hye. 


Tue Heattu oF Bus Drivers: A Stupy 1n Lonpon Transport. L. G. NorMAN. 
18 :807-812 (Oct.) 1958. 


Dr. Norman is exceptionally well placed to speak with authority on the health of a working 
group, for by 1958 there were 87,000 on the payroll of London Transport of whom 20,250 were 
drivers. The minimum age of these men is 24; a few work over the age of 65, all retire by 70. 

Drivers are examined before acceptance, after any absence beyond 28 days, after any 
absence due to accident, after any significant occurrence such as fainting, and annually after 
the age of 65. In addition there are eyesight tests at ages 50, 55, 58, 60, 62, 64, and thereafter 
annually. 


Lancet 


Selection and training are considered the most important measures for preventing accidents ; 
only 50% pass the selection interview. Details are given of the medical examinations with eye- 
sight tests. About 20% fail these, half of the failures being due to visual defects. 

Training concentrates on relaxation and anticipation rather than quick reaction and 20% 
fail to complete the course, so that finally only 1 in 4 applicants obtains a license. 

Both drivers and conductors suffer more short-term sickness (absent from work less than 4 
days) in the younger age-groups, though this phenomenon is much more marked in the con- 
ductors. In the over 40 age-group, however, there is a sharp rise in sickness absence of over 
4 days duration, i. e., the older man stays away less often but for a much longer time, so that 
by the age of 60 total sickness absence is 4 times that at 30 for both conductors and drivers (5.2 
days per year at age 25-29, 20.1 days per year at age 60-64 for drivers, rather more for 
conductors ). 

Bronchitis causes 3.7% of the sickness absence in drivers at age 30-34, and no less than 17.3% 
at 60-64. Absence due to disease of stomach and duodenum is higher in drivers and conductors 
than in workshop staff except at ages 40-44. Possibly the most significant variable is a much 
greater amount of shift work for those on the buses. 

There is a steep rise in functional nervous disorders among conductors around the age of 50. 
By the age of 60 this disparity with drivers and workshop staff has disappeared—possibly the 
nervy conductor gives up before then. 

Norman concludes this valuable study with a review of loss of consciousness in drivers—the 
one incident all hope to avoid. In 20,000 drivers over a working period of 11 years, 28 cases 
have occurred, 10 due to coronary thrombosis, 18 due to other causes. In 15 cases among the 
latter group, the bus was still moving, yet there was loss of life in only 2 instances. In 5 of the 
coronary cases the driver died suddenly without stopping, resulting in 3 accidents. 

T. O. GARLAND 
Buty. Hye. 


THE PREVENTION OF INDUSTRIAL DERMATITIS BY PREEMPLOYMENT DERMATOLOGICAL EXAMINA- 

TIONS. H. Wertcasser. Berufsdermat. 6:192-199 (Aug.) 1958. 

While the number, 700 or so, of new patients with eczematoid dermatitis appearing each 
year in the author’s clinic hardly changes, the percentage of cases attributed to external 
irritants, in particular to irritants encountered in the course of employment, has risen, and in 
the case of women doubled, in the last 9 years. The author has also noted an increasing tendency 
for the disease to develop within a short time of starting a job, and it has occurred to him that 
something might be done by means of an attempt to discover and exclude from certain jobs 
subjects with unduly vulnerable skins. Without adducing any evidence he assumes. that 
icthyosis, the tendency to seborrhea, and of course the presence of manifest eczema, predispose 
to allergic sensitization or intolerance of maceration or degreasing. He also attaches impor- 
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tance to alkali tolerance tests, estimations of the lipoid, and its regeneration in the horny layer 
and to patch tests not only with the materials to be handled but also with common allergens at 
threshold concentrations. He would even search for septic foci, but he attaches the greatest 
importance to taking a detailed history of previous employment, domestic work and hobbies. 
Previous exposure to cement, for example, would render suspect a candidate for chromium 
plating work and a woman who undertook much laundry work or cleaning in her spare time 
might well be unsuitable for work in a hairdresser’s shop. 

The author has been working on these lines for only 3 years and can tell us about no more 
than 117 cases; so quite apart from the relevance of his figures one may reasonably doubt if 
the numbers or the variety of his experience justify any conclusion. The problem seems to be 
very like that of the soldier with flat feet: should he have a field marshal’s baton in his 
knapsack it is unlikely that they will interfere with his marching. 

J. H. Twtston Davies 
Butt. Hye. 


Oxmant PLant DAMAGE FROM OZONE-OLEFIN Reactions. E. F. DARLEY, E. R. STEPHENS, 

J. T. Mippteton, and P. L. Hanst. Internat. J. Air Poll. 1:155 (Jan.) 1959. 

The reaction of ozone with olefins occurs sufficiently rapidly even at concentrations of a few 
parts per million to produce in a few minutes significant amounts of a substance capable of 
reproducing on pinto bean plants the oxidant injury observed in the Los Angeles area. Definite 
evidence was obtained that the toxic material is itself quite unstable even in the gas phase at 
extremely low concentration. This agrees with the experience that no pure substance is known 
which will produce these injury symptoms at these low concentrations; this list includes pure 
ozonides and formic acid as well as many aldehydes and other compounds. The instability of 
the photoxicant suggests that either an ozone-olefin addition complex or the zwitter ion into 
which it decomposes is responsible or perhaps both. Attempts to verify this by removing the 
toxicant with excess aldehyde or with sulfur dioxide were not successful. 

AUTHORS’ SUMMARY 


ATMOSPHERIC SOz CONCENTRATIONS OBSERVED IN KEIHIN INDUSTRIAL CENTER AND THEIR 
RELATION TO METEOROLOGICAL ELEMENTS. S. KANNo, S. Fuxkut, H. IkKepaA, and U. Ono. 
Internat. J. Air Poll. 1:234 (Jan.) 1959. 


Atmospheric sulfur dioxide concentrations have been measured in one of the most 
important industrial areas of Japan, the Keihin manufacturing district between Tokyo and 
Yokohama. The SOz concentrations measured over a l-year period did not exceed 0.19 parts 


per million. The data were correlated with daily, seasonal, climatological, and meteorological 
data. 


AUTHORS’ ABSTRACT 


A. 


Arr PoLLuTION AND OTHER LocaL FAcTors IN RESPIRATORY DISEASE. 
D. D. Rew. Brit. J. Prev. & Social Med. 12:94-103, 1958. 


S. FATRBAIRN and 


Respiratory sickness and death rates obtained from various sources have been related to 
indices of air pollution and other urban characteristics in different areas of the United Kingdom. 

Sickness absence data, derived from a survey among civil servants, allowed comparisons 
between outdoor postmen and indoor male office workers, and between men and women 
doing the same work in the same indoor environment. Attack rates from four major types 
of respiratory illness have been calculated in these groups for 37 urban and rural areas of 
the United Kingdom. From routinely collected data on the experience of postmen, the rates 
for death and permanent disablement from chronic bronchitis and the total time lost through 
sickness have been calculated for the same areas. 

These Civil Service data have been collated with death rates from bronchitis, pneumonia, 
pulmonary tuberculosis, cancer of the lung, and influenza among the general middle-aged 
population (45-64 years) of both sexes in these 37 areas over the same period. Both mor- 
tality and morbidity rates have been correlated with three indices of local environment; 
frequency of fog, number of persons per acre, and percentage of persons living more than 
two to a room. 

The trends with age and with fog frequency in the respiratory attack rates have also 
been examined. 

Analysis of the material suggests that, apart from general influences affecting sickness 
absence, such as group morale or the “menopausal peak,” environmental factors influence the 
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distribution of respiratory disease in the populations surveyed. Severe bronchitis causing 
permanent disablement and death among postmen exposed by their job to atmospheric con- 
ditions is uniquely related to the frequency of fog and, presumably, to the level of air 
pollution. These rates in a group whose job and pay are uniform throughout the country 
run parallel to local bronchitis death rates in middle age. Variations in the latter are not 
related to population density or to domestic overcrowding, and may thus result from a 
specific effect of air pollution on respiratory disease. 

The high incidence of influenza morbidity and tuberculosis mortality in areas with much 
domestic overcrowding emphasizes the importance of cross-infection in the home. Some 
of the excessive urban mortality from pulmonary tuberculosis and pneumonia may also be 
due to increased opportunities for infection; but the singular association of lung cancer 
mortality with population density and not with fog index of air pollution suggests that 
urban-rural differences in smoking habits may have affected the risk of death from three 
major causes of respiratory mortality: lung cancer, pulmonary tuberculosis, and, perhaps, 
pneumonia. The relevance of smoking habits to bronchitis could not be assessed from the 
available data. 


PNEUMOCONIOSIS IN CHILDREN OF INDUSTRIAL TOWNS WHERE THE ATMOSPHERIC AIR IS 
PoLtuteD witH Dust ContTAINING Siticon Droxipe. N. Lupu and K. VELIKAN. 
Gigiena i Sanitariya. 23:10-13, 1958. 

The English summary appended to the paper is as follows: 

“The authors have made clinical and roentgenological examinations of 800 school children, 
10-15 years old, who have been born and lived in the districts of 4 industrial towns with 
heavily polluted air. A considerable percentage of children had a mild form of diffuse 
sclerosis of lungs. The children from the control groups, living in the cleanest districts of 
the same towns, did not have any lesions of the lungs.” 

The table included in this text gives the following figures: 

Buti. Hye. 


ATMOSPHERIC POLLUTION IN THE CouNTYy oF Lonpon. A. T. Gore and C. W. SHAbDICK. 
Brit. J. Prev. & Social Med. 12:104-113, 1958. 

An examination of mortality experienced in London during periods of fog in association 
with indices of atmospheric pollution suggests a critical level of four times the customary 
winter average of atmospheric pollution above which a fog will cause marked immediate 
excess mortality. 

By the methods used in this: investigation no significant relationship between mortality 
and exposure to smoke and sulphur dioxide was demonstrated over a 2-year period. A 
critical level of one or both in combination that would be directly associated with increased 
mortality is not thereby excluded. There may also be other types of pollutants more dangerous 
than either. 


Living in London for a long period is considered to increase the risk of dying from 
respiratory disease, particularly bronchitis. A crude index, percentage born in London, had 
perforce to be used as a measure of length of residence. 

If the Clean Air Act, 1956, has the effect of reducing the amount of smoke in the 
atmosphere it may be possible to assess with greater clarity the respective parts played by 
sulfur dioxide and smoke. 


METEOROLOGICAL StupY ON ATMOSPHERIC POLLUTION IN Tokyo City. S. Kosut. J. Meteoro- 
logical Soc. Japan Ser. 2, 34:327-335 (Dec.) 1956; Meteorological Abst. & Bibl. 9 :841 
(July) 1958. 

Observation of hourly atmospheric dust concentration by an automatic air sampler has 
been carried out from February, 1955, on the level of 53 meters above the ground at the 
Institute of Public Health. The mean hourly variation of dust concentration for each month 
was similar to the result obtained by other investigators but slightly differs from them. 
In this survey, the concentration in the morning had two maxima from April to September. 
The dust concentration at midnight decreased exponentially with elapsed time, and the 
dissipation coefficient, k, increased linearly with wind velocity. From our analysis, it may be 
concluded that on the day with unstable atmospheric condition the particulate matters in 
the atmosphere are dispersed by turbulence caused by solar heating rather than wind. Under 
the meteorological conditions of rainy days, the concentration of smoke near the ground had 
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an increasing tendency in the daytime, rather than a decreasing one due to the washing effect 
of rain. 


AUTHOR 
Pus. HeALtH ABsT. 


Atk PoLLUTION MEASUREMENTS OF THE NATIONAL AIR SAMPLING NETWORK—ANALYSIS OF 
SusPENDED PARTICULATE SAMPLES CoLLecteD 1953-1957. Publication 637, U. S. Department 
of Health, Education and Welfare, Public Health Service, Bureau of State Services, 
Division of Sanitary Engineering Services, Robert A. Taft Sanitary Engineering Center, 
Cincinnati 26. 

The National Air Sampling Network established in 1953 (17 locations) has increased until 
there are presently 161 separate urban and nonurban locations (1958) which sample suspended 
particulate matter in the atmosphere. Air samples (50 ctm) are drawn for 24 hours through 
glass fiber filter paper to collect particulate matter. This report presents results of this 
survey through 1957 for analysis of total suspended solids (below 100”), organic (acetone 
and benzene) soluble fractions, $-radioactivity, chlorides, fluorides, nitrates, sulfates, and 
23 metals, including arsenic, beryllium, iron, lead, manganese, strontium, vanadium, and zinc. 
Data are prepared for each sampling station on a monthly basis (min., max., av.), and on a 
basis of cumulative frequency (in decibels). The first chapter describes the stations, locations, 
pollutants measured, sampling equipment, means of statistical selection of sampling day and 
hours, and explanations of data tables. There follow 31 data tables (227 pages), and final 
chapters on statistics, analytical methods, and a brief comparison with air pollution measure- 
ments made in Great Britain from 1927 to the present. Finally, “it is not intended that this 
should be the final form of the presentation. Planning is currently underway for the com- 
prehensive analysis of these raw data with the aim of determining trends and patterns of air 
pollution in the U. S.” Until outdoor air quality standards are developed, information con- 
tained in this report should furnish a comparative standard for specific evaluation purposes. 
C. E. 


MEMBRANE FILTER EQuipMENT FOR TAKING Dust SAmMptes. L. LEBouFFANT and M. Dave tu. 
Staub 18 :342-343 (Nov.) 1958. 


The authors describe a portable and compact membrane filter apparatus developed primarily 
for dust sampling. Features of construction are given in detail. The device is suitable for 
investigating air pollution in cities, such as smoke, fog, radioactive aerosols, and all types of 
industrial dusts. Attention is directed to the manifold possibilities for which the device may 
be used. 


Inpust. Dicest 


A MetHop FoR THE DETERMINATION OF SMALL AMOUNTS OF SELENIUM IN THE AIR AND IN 

BrovocicAL K. Strence. Arch. Gewerbepath. u. Gewerbehyg. 16 :588-591, 1958. 

Selenium is being used increasingly in many industries, for example, in the manufacture 
of colored glass, paints, and inks; in alloys; in the rubber industry, and in making photoelectric 
apparatus. It is also an impurity of certain minerals used in other industries. The present 
methods of analysis are inadequate since minute amounts of selenium and its compounds are 
extremely poisonous; in the United States the maximum allowable concentration recommended 
is O.lug. per liter in air. 

The method described in this paper is a modification of the adaptation by Cheng (Anal. 
Chem. 28:1738, 1956) of the procedure suggested by Von Hoste. There is a detailed, tech- 
nical account of the method as used for the analysis of selenium in air, in blood and other 
tissues, and in urine. The procedure is based on interaction between selenic acid and diamino- 
benzidine followed by photometric measurement. 

The accuracy of the method is stated as +10% with amounts of 5-20ug. Se and as +20% 
with 1-5ug. Se. 

M. E. 
3ULL. Hye. 


Gas-Liguip CHROMATOGRAPHIC ANALYsIS AppLieD To Atk Pottution. PHitie W. West, 
BuppHApev Sen, and N. A. Gipson. Analt. Chem. 30:1390-1397 (Aug.) 1958. 
Probably the greatest need in the study of air pollution is methods for collecting, detecting, 

and determining trace amounts of organic pollutants. Methods are now proposed by which 

such pollutants can be collected on cold activated charcoal, transferred to gas-liquid chroma- 
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tographic columns, and analyzed. The method applies to the range of 1 to 50 ppm when 
20-liter samples of air are taken. The efficiency of the combined operations of sampling, 
handling, and analysis is of the order of 80%. This general method permits detection, deter- 
mination, and isolation of individual organic compounds. 


AUTHORS 
Pus. HEALTH Abst. 


Countinc Errors Due to OVERLAPPING PARTICLES IN THERMAL PRECIPITATOR SAMPLES. 

S. A. Roacu. Brit. J. Indust. Med. 15:250-257 (Oct.) 1958. 

Two hundred fifty pairs of dust samples were taken in coal mines with adjacent thermal 
precipitators, one of which was operated for 5 times as long as the other. The numbers of 
particles counted by the longer running instruments were much less than 5 times as many 
because some particles were deposited in contact and, in accordance with the usual counting 
convention, such aggregates were taken as single particles on the assumption that aggregation 
had occurred while the particles were airborne instead of being an instrumental artifact. 

Comparison with a previously published theoretical formula for “overlap error” revealed 
that the correction to the total count, which increases with the number of particles per unit 
area of sample, was slightly greater than the theoretical prediction. This is ascribed to the 
fact that the approach of the particles to the sampling plate was oblique and to the variation 
of density of deposit across the width of the trace. 

The common practice of counting only particles in the 1-5u size range, out of all those 
deposited, leads to a considerable magnification of the overlap correction which has not 
previously been noted. 

Overlap errors have undoubtedly led to underestimates of dust concentration, and to over- 
estimation of size. 

C. N. Davies 
Buti. Hye. 


EVALUATION OF FILTERS FOR REMOVING IRRITANTS FROM PoLLUTED AiR. N. A. RICHARDSON 
and W. C. MippLeton. Heating Piping & Air Conditioning, November, 1958, pp. 147-154. 
Two air-filter media were evaluated by their effectiveness in reducing human sensory irri- 

tation resulting fom Los Angeles smog. The sensory response of one group of subjects 

working in a filtered atmosphere was compared with the response of another similar group 
working in a nonfiltered atmosphere in identical, adjacent rooms. Sensory response was 


measured daily and simultaneous measurements of the physical composition of the air were 
obtained. 


Much of the testing was with activated carbun filters varying in air detention time be- 
tween 0.032 and 0.0030 seconds. A significant decrease in irritation was recorded over the entire 
range of air detention times. Differences in effectiveness with respect to air detention time 
were not statistically significant, although a trend of decreasing effectiveness was observed as 
air detention time was reduced. Effectiveness of activated carbon in removing oxidants was 
directly related to detention time. NOs was reduced by activated carbon during its early use. 

A particulate filter which effectively removes particles having a diameter less than 0.05u 
was also tested. No decrease in sensory irritation was detected. 

Correlations computed between measurements taken in the nonfiltered atmosphere indicate 
that sensor irritation is highly related to oxidant level and moderately to temperature. 
AvuTHoRS’ SUMMARY 


A Nore on THE PArticLe-SizE DistripuTION oF Microscopic CoAL AND Rock Dusts. J. R. 
Hopkinson. Research Report 153, Safety in Mines Research Establishment, Portobello St., 
Sheffield (Oct.) 1958. 

A simple formula proposed for coal and rock dust size distribution is tested for a number 
of additional samples. It is shown that the number of particles per unit size interval is equal 
to D-D~*, where D is the diameter and B is a constant for a particular dust. 

For most airborne dusts counted by the light microscope on thermal precipitator slides, 


B varies from 2.1 to 3.1. Higher values are found for coarser particles determined by liquid 
sedimentation or sieving. 


AEROSOL S1zE AND RELATIVE Humipity. CrypeE Orr Jr, F. KENNETH Hurp, and WILLIAM 
J. Corserr. J. Colloid Sc. 13:472-482 (Oct.) 1958. 
A theoretical and experimental investigation was made of the gain and loss of water with 
humidity change for particles of NaCl, (NH«)sSO., CaCle6H2O, Agl, PblI., and KCl having 
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radii between 0.01 and 0.1g. Predictions were made using a combination of adsorption theory, 
the Kelvin equation, Ostwald’s theory, and other thermodynamic considerations. Where actual 
data were nonexistent, empirical relations were employed to arrive at reasonable approxima- 
tions. 

The indicated behavior of hygroscopic particles exposed to increasing humidity is to adsorb 
moisture amounting to a few molecular layers at low relative humidities; to dissolve as 
humidity increases, becoming saturated droplets and at the same time undergoing an abrupt 
size increase; and thereafter, as humidity increases still further, to grow larger and more 
dilute. The indicated behavior for decreasing humidity is for the droplet size to decrease 
as humidity decreases and, at a humidity considerably lower than that at which the particle 
initially dissolved, to recrystallize, undergoing an abrupt size decrease. For nonhygroscopic 
compounds, no abrupt solution or recrystallization irregularities are predicted. The predictions 
are in satisfactory agreement with experimental findings. 

Pus. HEALTH Abst. 


THE BEHAVIOR OF CHIMNEY PLuMes. R. S. Scorer. Internat. J. Air Poll. 1:198 (Jan.) 1959. 

The formulae available for computing the pollution due to an isolated chimney are too 
complicated to be of any practical use. The weather conditions in which they are correct are 
not usually the most important that can occur. Therefore, some simpler formulae are proposed : 
but these have to be used with discretion and with an understanding of the complexities of the 
actual weather. 

The rise due to efflux momentum and buoyancy is calculated using simple formulae derived 
by dimensional analysis and simple experimental constants. The plume is assumed to be 
bent over when the upward velocity is about equal to the wind speed and the rise is assumed 
to be complete when the upward velocity is reduced to a certain fraction of the wind speed. 
When the rise is complete, the effluent is carried passively by the ambient turbulence. The 
formulae acknowledge three different regimes in which the efflux momentum, the buoyancy, 
and the ambient turbulence successively dominate the mixing process. 

When a plume contains liquid water an appreciable amount of heat may be lost when it 
evaporates on mixing with the environment. A diagram is given for computing the effect on 
the buoyancy. It may be enough to make the plume sink rapidly to the ground. 


Finally it is argued that architects should accept the chimney heights necessary for the 
proper dispersal of pollution as a requirement and design their buildings with the chimney as 
an integral part instead of as an undesirable appendage. 


AUTHORS’ ABSTRACT 


ABATEMENT OF SMOG Due to FLUE Gases. REYNER KoLiGAARD. Chem, Abst. 52:13,158 
(Aug. 10) 1958. 
Hot O-free flue gas containing smog-forming contaminants from burning C and _ hydro- 
carbons is cleaned by cooling the gas and treating it in a special cylindrical combustion zone, 


the latter having a Cr or Pt catalyst, which aids an O-containing gas to oxidize the con- 
taminants. The treated flue gas stream is vented from the other end of the combustion zone. 
This system is suitable for use with oil-fired and powdered-coal-fired furnaces and other 
combustion sources where the combustion products contain relatively pure C and (or) high-mol. 
hydrocarbons in an uncombusted form. 


Pup. HEALTH 


THe ASCENT OF TURBULENT Forcep PLUMES IN A CALM AtTMosPHERE. B. R. Morton. 
Internat. J. Air Poll. 1:184 (Jan.) 1959. 

This paper gives predictions of the heights of forced plumes generated when smoke or 
other effluent is discharged vertically into a stably stratified atmosphere under calm conditions. 
The theory, which is given in outline, is based on an earlier model treatment of plumes and 
assumes that cam profiles across the plume of vertical velocity and excess potential temperature 
are of similar form at all heights and have widths in constant ratio, and that the inflow 
velocity due to mixture at the plume edge is proportional to the mean vertical velocity within 
the plume. There are two undetermined constants in the theory, and values for these are 
deduced from published data on jets and plumes. 

The forced plume from an actual source discharging a stream of buoyant effluent can 
always be related to a virtual point source of heat and momentum only, and the treatment 
shows how the position of the virtual source may be found. The ascent of forced plumes 
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in a stable atmosphere with a linear profile of potential temperature is then investigated 
in terms of these virtual sources; it is shown that the height of the plume-top at first 
decreases as the momentum flow from the virtual source is increased from zero, and then 
increases without limit. The discharge of cold effluent is also considered. 

The practice of discharging stack gases at high velocity does not provide a_ practical 
method of increasing plume heights in calm weather, for the mechanical energy needed to 
give even a moderate increase in the plume height is quite prohibitive. 

AUTHOR'S ABSTRACT 


DETERMINATION OF AIR POLLUTION AND GROUND IRRADIATION DuE TO THE PLUME OF A 
Reactor IN NorMAL Operation. C. JEHANNO and C. LALLEMANT. Internat. J. Air Poll. 
1:221 (Jan.) 1959. 

The authors have determined the amount of argon-41 ejected by the stack of the EL2 
reactor and the corresponding amount of y-radiation received at ground level in the neighbor- 
hood of Saclay, due to argon-41. The methods used are described. 

The concentration of argon-41 in the air of the stack is proportional to the reactor power 
and the amount is about 310 c/m* for 2 MW. Since air flow is 5.5 m*/sec., the stack emits 
1.710“%c or argon-41 per second when the reactor is running at 2 MW. 

The greatest y-activities at ground level outside the center due to argon-41 have been 
measured during a period of temperature inversion; they correspond roughly to 80gr/hr. 
Eprror’s ABSTRACT 


THE LIBERATION OF PHOSPHINE IN THE MACHINING OF SPHEROIDAL GRAPHITE IRON, 
Bowker. Tr. A. Indust. M. Officers 8:50-52 (July) 1958. 
Some interesting illustrations are provided to show the form that graphitic carbon takes in 
cast iron. The spheroidal graphitic variety provides an increase both in tensile strength and in 
ductility. 


One man milling spheroidal graphite iron complained of the odor and of irritation of the 
upper respiratory tract. The fresh dust has a smell similar to acetylene. The typical smell 
of this gas is due to traces of phosphine present as an impurity. Phosphorus is present in 
all iron in small quantities, but the suggestion that phosphine was evolved during machining 
was rather alarming. 


However, careful analysis in the firm’s research laboratories showed that 6 ppm of phosphine 
were produced at 1 cm. from the tool point, and the concentration was reduced to 0.8 ppm at 
20 cm. Even if the operator held his face exceptionally close to the work these concentrations 
are unlikely to lead to symptoms. 

T. O. GARLAND 
3uLL. Hye. 


MEASUREMENTS OF Dust EMIssioNs AND THEIR STATISTICAL EVALUATION. A. HOFFMANN. 
Staub 18 :338-341 (Nov.) 1958. 

To keep air free from annoying and injurious substances it is necessary to make methodical 
observations regarding impurities and this involves analyzing the air for pollutants. The 
evaluation of results so obtained requires the use of special methods, methods which permit 
objective confirmations within definite limits of accuracy. Mathematical statistics has proved 
suitable for this purpose. Methods of simple and multiple dispersion analysis are illustrated 
by evaluating determinations made in the town of Gelsenkirchen in the Ruhr area. Further 
possibilities of the application of statistical methods for similar purposes are indicated. 
Inpust. Hyc. Dicest 


INVESTIGATIONS ON THE PHOTOMETRIC 

Staub 18 :330-337 ( Nov.) 1958. 

The author describes a photometric evaluation process developed especially for determining 
the proportion of rock particles in konimeter dust samples from West German coal mines. 
The basis of the method depends on measuring the light scattering under a microscope equipped 
with special dark field illumination before and after the samples are ashed, The different 
degrees of light scattering by coal and rock particles are discussed. The relationship between 
the intensity of light scattering and the number of particles in the range of 5 to lw was 
determined for a large number of coal and rock dust samples. The new evaluation method 
results in a material saving of work. 


EVALUATION OF KONIMETER SAMPLES. A. THAER. 


Inpust. Hyc. Dicest 
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THe Air Jet Steve, A New Device ror Testinc Steves. O. Laver. Staub 18:306-309 ( Oct.) 
1958. 

This article describes a newly developed test sieve by means of which the separation into 
fine and coarse material is effected by employing an air jet, the flow of which is guided in a 
definite manners. The special advantage of this device lies in the great reduction of time required 
for the sieving operation. Examples are given to show how particle size analyses can be 
completed within a few minutes even with material of a difficult nature. Such analysis could 
not be made with conventional equipment, or made only with great difficulty. During the 
sieving operation comminution is minimal even with soft material. : 

Invust. Hye. Dicest 


Ear Protection: Errectiveness vs. Comrort. J. Zwistockt. Noise Control 4:14-15 and 

48 (Nov.) 1958. 

In general, the most effective earplugs are the least comfortable, and a compromise must 
be made. A very sensitive test of comfort is to try to fall asleep with earplugs in the ears. 
Ear protectors must be adapted to the specific conditions under which they are to be used. 
The technical possibilities of reconciling acoustical effectiveness with comfort are discussed. 
Semiplastic earplugs and earmuffs give the most promising solution to the problem. Examples 
are described. 


Inpust. Hyc. Dicest 


RECOMMENDED PRACTICE FOR UNLOADING SULFURIC AcID oR MIxeD NITRIC AND SULFURIC ACIDS 
FROM TANK Cars. Manual Sheet TC-1, Manufacturing Chemists’ Association, Inc., 1825 
Connecticut Ave., N. W., Washington 9, D. C. 


State WorKMEN’'s CoMPENSATION LAws: A CoMPARISON OF Major Provisions. U. S. 
Department of Labor, Bureau of Labor Standards, Washington, D. C. 
This report presents in map form a comparison of state workmen’s compensation laws 
with major recommended standards for such legislation. For purposes of this report Hawaii, 
Puerto Rico, and the District of Columbia are classed as states. 


MAXIMUM PERMISSIBLE RADIATION ExposuRES IN MAN: ApDDENDUM TO NATIONAL BUREAU 
oF STANDARDS HANpBOoK No. 59, PerRMissisLE Dost FROM EXTERNAL SOURCES OF 
lon1IzING RADIATIONS. 

This addition to Handbook 59 clarifies interpretations of exposure limits and reduces the 
maximum exposures in some instances. These changes are in accord with the NRCP and 
ICRP recommendations. 

The basic changes are: 

1. The maximum permissible dose (MPD) shall not exceed (N—18) 5 rems, where N 
is the age in years and is greater than 18. The MPD shall not exceed 3 rems in 13 consecutive 
weeks. This applies to external exposure of the head, trunk, blood-forming organs, gonads, 
or total body. 

2. The MPD to other organs: 

(a) skin: MPD=10 (N—18), where N has the same meaning as above. 

(b) lens of eye: the MPD of the lens of the eye shall be governed by the dose to the 
head and trunk, see above. 

(c) hands, forearms, feet, and ankles: the MPD=75 rems/year and the dose in 13 
consecutive weeks shall not exceed 25 rems. 

3. The average permissible concentrations of radionuclides in air and water are calculated 
on a basis of 15 rems per year for most individual organs, 30 rems per year for the thyroid 
or skin, and 5 rems per year for the gonads or total body. 

The operational and administrative guides only amplify the guides set forth by the NCRP 
in 1957. 

R. E. Yoper 


MaxiIMuUM PeERMIssiBLE RADIATION Exposures TO L. S. Taytor. Health Physics 
1 :200-204 (Sept.) 1958. 


Basic rules and operational guides are outlined which were set forth by the National 


Committee on Radiation Protection and Measurements for use in the revision of handbooks 
on Maximum Permissible Radiation Exposures to man. 
NucLeaR Sc. Asst. 
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THe INFLUENCE OF RaApIloActive Dust ON EXPERIMENTAL PNEUMOCONIOSIS. 

Tohoku J. Exper. Med. 66:131-143 (Aug. 25) 1957. 

“1. Experimental pneumoconiosis by inhalation of slight radioactive feldspar dust was 
developed in form of progressive fibrotic nodules in animal lungs. 

“2. Experimental pneumoconiosis by inhalation of control non-radioactive feldspar dust 
was negative to make fibrotic nodules in the corresponding periods. 

“3. Experimental pneumoconiosis by high radioactive allanite dust was rapidly and intensively 
developed in form of fibrotic nodules in animal lungs within short time. 

“4. Experimental pneumoconiosis by control allanite with a slight radioactivity was not so 
severe, and the process of the fibrosis was slow and weak in comparison with the preceding 
case. 


K. WATANABE. 


“5. From these results mentioned, we might conclude that the natural radioactivity of 
rocks, when its dusts are inhaled, will cause the formation of fibrotic nodules in the lungs.” 
Buti. Hye. 


ASSESSING THE IMPACT OF ENVIRONMENTAL RADIATION ON ToTAL HEALTH. PAutL S. 

HeNnsHAW. Health Physics. 1:141-151 (Sept.) 1958. 

Ionizing radiation is but one of various agents that affect the stamina and well-being of 
population groups within species through induction of mutations in both the somatoplasm and 
the germplasm. A preliminary effort has been made to identify and examine central and 
pace-setting determinants of the life process, moving thereby toward a better understanding 
of the role and significance of radiation. On the basis of accumulated information and deduc- 
tions that follow logically, questions have been raised regarding the part natural radiation 
may have had in shaping the character of life processes through time, possibly influencing both 
the course and rate of evolution and the average life-span of species, the matter of whether 
radiation, though injurious to cells, may not under certain circumstances have a_ beneficial 
effect in complex multicellular organisms, radiation as an agent acting to reduce the fitness 
reserve in organisms, and the limits of exposure so far as individual and group survival are 
concerned. A formulation has been developed which aids in visualizing the total health process 
and how this is affected positively and negatively by various factors, including radiation. 
By means of the formulation some impression is gained of the stability of the life process, 
on the one hand, and, on the other, of its extreme vulnerability if an environmental factor 
such as radiation is altered significantly. 


Nuccear Sc. Asst. 
AEROSOL ACTIVITY FROM EXPERIMENTAL Low Power Reactor Operation, P. R. Botton, 
E. C. Barnes, E. D. Durkosn, and W. D. SMALL. Health Physics 1:135-140 (Sept.) 1958. 
The radioactive aerosol resulting from the low-power critical operation of light water- 
moderated experimental reactors has been studied. This phenomenon has been found in con- 


junction with plastic and unclad fuel elements. The activity found is attributed to several of 
the decay daughters of the noble gas fission products. It is characterized by an effective half- 
life of about 25 minutes and is interpreted to be of low toxicity. The authors suggest the 
use of exhaust ventilation or respirators when entering the critical assembly rooms after 
certain operations to keep the exposure to a minimum. 


Nuciear Sc. Asst. 


SeLective Toxiciry oF RaptoactivE SULFATE FOR Mousrt AND Marrow. 
RayMonp G. GotrscHALK and HowArp N. Beers. A.M.A. Arch. Path. 65 :298-311 
(March) 1958. 

Doses of 0.001 to 5 mc per gram S® sulfate were injected into young adult mice. The 
The effects on body weight, food and water intake, blood cells, and varied tissues were 
studied. The highest doses produce death from destruction of the hematopoietic tissues. 
After 0.5 and 1 mc per gram the epiphysial cartilage plates are selectively and irreversibly 
destroyed and only temporary leukopenia occurs. These toxic effects are related to the 
metabolic affinities of S* sulfate. They might warrant attempts at therapy with S®* sulfate 
in cases of terminal widespread chondrosarcomas. 

Nuciear Sc. Asst. 

RADIOACTIVITY AND THE HuMAN SKELETON: JANEWAY Lecture, 1958. L. D. MARINELLI. 
Am. J. Roentgenol. 80:729-739 (Nov.) 1958. 

Accumulated data on cases with a known exposure to radium or thorium are reviewed. 
Human data on the incidence of bone cancer in selected populations are compared with data on 
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cancer incidence in mice injected with Sr”. The validity of hypothetical extrapolation of data 
on tumor incidence is discussed. The importance is stressed of systematic collection and 
evaluation of data on the delayed effects of persistent low concentrations of any type of 
radioactive materials in the human skeleton. 


Sc. Asst. 


THE DANGER FROM IoNIzZING RApIATION. A. ZuUPPINGER. Schweiz. med. Wehnschr. 88 :1171- 

1179 (Nov. 22) 1958. 

The author has written a comprehensive account of the various ways in which man is 
nowadays subject to the hazards of irradiation; these ways are numerous, beginning with 
the natural irradiation conditions for all living things on earth, then on to the man-made 
irradiation complex ranging on the one side from nuclear power dangers to those brought 
into play in medical radiology, especially radiodiagnosis. The author goes into great detail 
in the last respect and he has grouped together in Tables I and II a large number of data 
showing the doses received by the gonads of patients, male and female, during radiodiagnostic 
examinations; we learn from this that in females the largest dose to the gonads occurs in 
hysterosalpinography, whereas in males it occurs in urethrocystography. A very wide range 
of dosage occurs in radiodiagnosis of the various parts of the body, and it is doubtful 
whether somatic, in contrast to genetic, damage is at all a common feature with present- 
day techniques. 

The author discusses prophylaxis and treatment of radiation damage. Considerable atten- 
tion is paid by him to the counteraction of such damage by chemical means, although he 
concedes that the whole of the subject is very undeveloped. 

The author has drawn up a set of conclusions on the whole question of radiation damage, 
22 in number. Most of these recommendations of safety have appeared in the literature 
since 1945 and gained general acceptance, but special mention may be made here of the 
claim that somatic damage by the rays is to be feared above all for its late effects. The 
author finds that blood counts are useless as indicators of minor radiation damage. In man 
total exposure of 200y is said to increase the expectancy of leukemia tenfold; many will 
consider this an over-bold statement as the production of leukemia by x-rays is still in 
dispute. Damage to the embryo is most likely in the first 2 months of pregnancy, hence 
the need for special care in pelvic x-ray examinations; there must be a very real need for 
their justification. 

This is a valuable article on a subject whose significance seems to increase every year. 

S. Russ 
Hye. 


RADIATION Exposurt 
(Sept. 12) 1958. 
The author is attached to the Universitats-Kinderklinik in Frankfurt and the present 

article is a well-documented plea for the fullest consideration of the danger that young chil- 


IN CHILDHOOD. C. WitHeLM. Deutsche med. Wehnschr. 83:1618-1623 


dren and those not yet born may be subject to from ionizing radiations—man-made as well 
as those provided by nature, e. g., natural radioactivity and cosmic radiation. 

The chief sources of danger among the former arise from x-ray diagnoses; this is gen- 
erally agreed by writers from many countries, and the author makes a strong plea that these 
diagnoses should be reduced to a minimum, not be any ruthless edicts but the strictest atten- 
tion to their clinical necessity. There are 2 distinct categories here; one in which the ex- 
pectant mother is examined by x-ray and the other in which the young child is exposed. 
Tabular data show that in both of these categories the x-ray doses given to the tissues may 
be of great importance. 

Once again it is emphasized that doses of radiation are additive when the hereditary 
effects come into consideration. The somatic effects of doses of radiation spread over the 
years may well be tolerated by the individual; in fact, the standpoint adopted in specifying 
permissible doses is founded upon this condition, but it is otherwise with action upon the 
gonads, for as far as we know there is no lower limit to the dose that can produce a muta- 
tion; unfortunately mutations induced by radiation are undesirable ones. Consequently the 
concern is now a world-wide one that future generations are not going to be handicapped 
by what we do to germ plasm in our own day. 

The author is concerned also with the growing menace of radiostrontium from the fall- 
out that occurs after any atom bomb explosion. This material may hand about in the 
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Stratosphere or troposphere for a period of up to 10 years, gradually settling on the vege- 
tation, then being ingested by cattle and finding its way to the population by the milk 


supply. All of the author’s points are substantiated by tabular data drawn from numerous 
sources. 


(This is a paper that deserves to be widely read.) 


S. Russ 
Butt. Hye. 


Tue Revative Hazarps oF Strontium 90 AND RaApiuM 226. MARGARET HINDMARSH, 

MAvuREEN Owen, JANET VAUGHAN, L .F. LAMerton, and F. W. Spters. Brit. J. Radiol. 

31 :518-533 (Oct.) 1958. 

A study has been made of the concentrations and linear dimensions of radium deposits 
in the skeleton of a man exposed to the risk of radium ingestion over a long period of adult 
life, and having a terminal body burden of 048g. of Ra. Assuming deposits of Sr® of 
the same sizes and relative concentrations as in the radium case, calculations have been made 
of the dose to soft tissues embedded in bone. Comparison has then been made of the dose 
from a- and £B-particles under the same conditions of deposition. For the sites considered, 
the radiation dose nonuniformity factor for Sr” varies from 0.9 to 3.1, while that for Ra 
varies from 1 to 16. A critical examination has then been made of the maximum permissible 
burden for Sr”, at present based on a comparison with radium, using data from certain 
animal experiments. It is considered that this comparison is open to serious objection. It is 
also shown that a comparison of the maximum permissible burdens for those two isotopes 
on the basis of radiation dose presents many difficulties. It is suggested that the maximum 
permissible burden for Sr” should be determined on a dosimetric basis without reference 
to radium. 


Sc. Asst. 


Rapio-Active Fatt-Out anp Its Hazarps To Man. W. R. McMurray. S. African M. J. 

31 :1246-1252 (Dec. 7) 1957. 

The facts concerning radioactive fall-out from the testing of fission-type nuclear weapons 
are reviewed and summarized in a form convenient to the assessment of the resultant ef- 
fects on man. These are seen to be twofold, namely, the genetic effect and the effects of 
ingested strontium-90. The genetically effective dose from fall-out is compared with the 
variable naturally occurring background radiation dose and it is concluded that the genetic 
aspect of fall-out hazard is relatively unimportant. The remaining uncertainties in the 
estimates of the effects of ingested strontium 90 are not sufficient to completely invalidate 
conclusions based on the available data. It is shown that should nuclear-weapon testing 
continue at its present rate of 10 Megatons per year, the dose of strontium-90 to the bone 
should not exceed the average dose from natural sources. The strong dependence of the 
intensity of natural background on the human environment is emphasized as a very relevant 
consideration. 


Nuccear Sc. 


PosstpLE HEALTH HazaArps ASSOCIATED WITH THE LAUNDERING OF RADIOACTIVELY CONTAMI- 
NATED Protective CLotHinc. S. G. PearsALL, L. GEMMELL, and A. Brestin. Health 
Physics 1:176-183 (Sept.) 1958. 


An engineering study was made at the Brookhaven National Laboratory to evaluate the 
possible health hazards to laundry personnel and the public connected with the operation of a 
decontamination laundry. Laboratory clothing was separated into eight groups, ranging from 
only slight amounts to rather large amounts of contamination. The groups contained from 
19 to 31 coveralls each, with all of the garments in the same group containing about the 
same amount of radioactive contamination. Each group was washed as a separate batch. 
Air samples were taken at various breathing zones and at various times during the operation 
to determine the airborne dust hazard. The waste water was assayed for activity, the dryer 
effluent was monitored, and the equipment, building, etc., were checked for contamination 
during the laundry operation of the eight groups. The data show that the greatest hazard 
lies in the inhalation of airborne radioactive dusts. Washwater, laundry equipment, surfaces 
and floors became contaminated. Clean clothes showed cross contamination if washed with 
even slightly contaminated clothing. The dryer effluent was invariably contaminated with 
radioactive lint. It was evident that below 1 to 2uc of contamination per garment, one 
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could send radioactive clothing to a commercial laundry without hazard to the ‘laundry 
operators or to the public. Higher levels can be handled safely by a commercial laundry if 
the loading and sorting operations are carefully managed. 


NucteaR Sc. Asst. 


CoMMON SENSE ApproacH TO THE ProBLEM oF GENETIC HazArp Due To DIAGNOSTIC 


Raprotocy. W. Daccerr Norwoop. J. A.M. A. 167 :1928-1935 (Aug. 16) 1958. 

The genetic hazards of radiation to whole populations are evaluated in the light of the 
most recently available data. 
defense are considered. The average genetically 


The contributions of radiation used in medicine, industry, and 


significant exposure limits established 
by various groups are discussed. The important contribution of 


lengthening the life span of man is emphasized. 


diagnostic radiology in 


NuciearR Sc. Asst. 


THE STRUCTURE AND Protective Action oF CHEMICAL SUBSTANCES USED IN PROTECTION 


AGAINST THE AcTION OF loNIzING RapraTion. ANTONI M. Dancewicz. Nukleonika 

3 313-328, 1958. 

The protective action of different chemical substances against ionizing radiations is 
described. The correlation between chemical structure and protection effect is discussed. 
It is pointed out that the substances which protect mammals could be considered as belonging 
to one group of compounds of defined structure. The role of protective action of anoxia, 
competition by free radical removal, and the substitution of sulfhydryl substances easily 
inactivated by irradiation which are most important for living organism are considered as 
possible modes of action in the mechanism of radiation protection by chemicals protectors. 


NucLearR Sc. Apst. 


Sympostum on Noxious Errects oF Low Lever RaApIation: PHYSICAL ELEMENTS AND 
BrotocicaL Aspects. Bull. schweiz. Akad. med. Wissensch. 14:297-621, 1958. 


The two main sections of this symposium deal with radioactive fallout and natural sources 
of radiation. If reference is here made only to the original papers it is because space does 
not allow the inclusion of any comment upon the excellent discussions which follow these 
papers. 

Radioactive Fallout, by Willard F. Libby (p. 309), is an authoritative survey of the 
sequelae to atomic weapon tests, whether these are carried out in air, in water, on the 
ground, and now underground. These last-named have far-reaching potentials and already 
those engaged in big earth undertakings are making use of the earth-shattering effects of 
underground nuclear devices. One test is described in these words: “Apparently the bomb, 
which had the power of 1,700 tons of ordinary chemical explosive, blew itself a bubble of 
vaporized rock about 55 feet in radius, which had a skin about 3 or 4 inches thick.” The 
article lists 6 possible nonmilitary applications of nuclear explosions. 

A Survey of British Work on Radioactive Fallout, by W. G. Marley (p. 348), deals with 
the tests on fission products in the air of the U. K. since 1948 and in the rainfall since 1951. 
A detailed study was made of the fate of the long-lived isotopes “Sr and ““Cs in human food 
chains involving measurements on soil, grass, animal bones, milk, and foodstuffs in relation 
to the amount of stable calcium present in the foodstuff and also in the whole diet and, in some 
instances, to the stable strontium content 

In Dose de rayonnement admissible et doses regues dans l'ambiance moderne, by G. Joyet 
(p. 367), the important point made, on the basis of elaborate measurements, is that if we 
are concerned about the biological effects of small doses of radiation (in the sense accepted in 
connection with man’s environment) then it is not upon the generation at present exposed but 
entirely on future generations through genetic action that these effects will be shown. 

According to The World-Wide Deposition of Long-Lived Fission Products from Nuclear 
Test Explosions, by N. G. Stewart (p. 407), the fission products of most importance to the 
public health are “Sr, “Sr, and “Cs. Their deposition after nuclear test explosions has been 
quantitatively assessed in various parts of the world. Most of the “Sr deposited is derived 
from those nuclear explosions whose clouds enter the stratosphere and return to earth slowly 
over a number of years; the fallout is proportional to the rainfall. There appears to be a 
pronounced maximum of this strontium in the middle latitudes of the northern hemisphere. 

The objective of World-Wide Distribution of Strontium-90 and Its Uptake in Man, by 
J. L. Kulp (p. 420), is to be able to predict the average “Sr content and the nature of the 
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distribution around this average for any segment of the world population at any time in the 
future, given a certain pattern of nuclear testing. By this means better methods are expected 
by the author for the evaluation of potential hazards due to “Sr. The work would seem to 
have a high significance, as nuclear testing is likely to continue for a long time, apart from 
any military aspect. 

Entry of Radioactive Fallout into the Biosphere and Man, by W. Langham and E. C. 
Anderson (p. 434), centers round the rival theories proposed concerning the world air dis- 
tribution of fission products, and there are many accumulated data on this important question. 

Somatic Effects of Low-Intensity Radiation at Different Levels of Biological Organisation, 
by A. Hollaender (p. 487), is a summary by the author of a paper later in the series (p. 611). 

Le Probleme de Vlactivité biologique des faibles doses de radiations ionisantes, by H. 
Marcovich (p. 491) points out that weak doses can be defined not only by their absolute value, 
but by the degree of effect which they produce. Lysogenic bacteria are found by the author 
to be very radiosensitive, and by a beautifully precise experimental method he shows by their 
reactions a sensitiveness to doses much smaller than usually associated with biological action. 

Spatschaden bei chronischer Strahlenbelastung, by O. Hug (p. 501), stresses the differences 
in local and generalized immediate damage to cellular tissue. 

Die Beureilung genetischer Schaden durch Strahlenquellen innerhalb und ausserhalb des 
Organismus, by H. Marquardt (p. 521), states that at present there are two mutation phe- 
nomena which, according to the author, are too little considered: the chemically caused change 
in hereditary material and the somatic-genetic effects. 


As stated in Abhangigkeit der genetischen Strahlenschadigungen von Milieufaktoren und 
Strahlenqualitat (Schlatzung der genetischen Strahlengefahrdung des Menschen durch radio- 
aktive Isotope, by H. Fritz-Niggli (p. 550), the mutation rate is dependent upon different 
milieu factors before, during and after the irradiation and upon the quality of the rays. 
A change in the gas content of the milieu can reduce the mutation rate by a factor 8. There 
is a plea for greater specification of detail in genetic studies. 

In Les Effets génétiques chez l'homme des radiations ionisantes, by R. Turpin, J. LeJeune, 
and M. O. Rethoré (p. 571), the authors have compared quantitatively the effects of natural 
mutations with those purposely induced by radiation, and they stress the difficulty of assessing 
the importance of the latter on hereditary illnesses. 

In Epidemiological Studies of Radiation Leukaemogenesis in Man, with Particular Ref- 
erence to the Possible Nature of Dose-Response Relationship, by K. M. C. Brown (p. 580), 
the sources of information on this subject are reviewed, particular attention being paid to the 
possible association between the radiation dose and the incidence of leukemia; the position 


is maintained that man is susceptible to the induction of leukemia following exposure to 
nuclear and allied radiations. 


S. Russ 
Buti. Hye. 
Health Physics 1:125- 


CurRENT STATUS OF THE INTERNAL Dose Proptem. K. Z. MorGan. 
134 (Sept.) 1958. 


There are MPC values for many additional 


radionuclides in the revised handbooks of 
the National Committee on Radiation Protection, NCRP, and of the International Commis- 
sion on Radiological Protection, ICRP., The basic philosophy and principal standards used 
in obtaining these MPC values have not changed. The 


MPC values are calculated on the 
basis of a dose rate of 0.6 rem/week to the thyroid or skin, 0.56 rem/week to bone, 0.1 
rem/week to the gonads or total body, and 0.3 rem/week to other organs of the body. In 
this revised edition the period of occupational exposure is 50 years (it was formerly 70 


years). The GI tract is the critical body organ for more than 50 per cent of the 230 radio- 
nuclides listed in these publications. 


All MPC values are calculated on the assumption that 
the body burden of the radionuclides is an exponential function of time. 


In addition, in the 
few cases where sufficient data are available, calculations are made on the basis of a power 
function of time. 


Nuciear Sc. Asst. 
History OF THE INTERNATIONAL COMMISSION ON RADIOLOGICAL Protection (ICRP). 
Lauriston S. Taytor. Health Physics 1:97-104 (Sept.) 1958. 
The ICRP was established by the second International Congress of Radiology in 1928. 
Since this time the Commission has established the basic pattern for radiation protection 
recommendations that have gone into use throughout the world. 
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of permissible dose was promulgated in 1934 and remained in effect until 1950. In 1950 

the MPD was lowered by a factor of about 2, and in 1956 it was again lowered by a factor 

of about 3. In addition to the development of the basic concept of MPD, the Commission 
has also adopted maximum permissible concentrations of radioactive materials in air and 
water and the whole body. 

AUTHOR 

PoreNnTIAL HaAzarp oF Worip-Wine Sr” FRoM NUCLEAR WEAPONS TESTING. 
Wricut H. LancHam. Health Physics 1:105-124 (Sept.) 1958. 

Because of the chemical similarity of strontium and calcium, Sr” from weapons tests 
has found its way into the biosphere and into the bones of man. Two theories as to the 
mechanism of worldwide fallout have been proposed. The Libby theory proposes rapid 
stratospheric mixing with uniform leakage back into the troposphere where the fallout 
is deposited according to meteorological patterns. The Maghta theory proposes slow strato- 
spheric mixing with unequal leakage back from the stratosphere as a result of tropospheric- 
stratospheric air mixing in the vicinity of the jet streams. Surface build-up in the population 
belts near 40 degrees N and 40 degrees S latitude may be higher on the basis of the Maghta 
theory. At present, surface concentrations of Sr” in the northern United States is ap- 
proaching 30 mc. per square mile. On the basis of ecological data, soil analyses, and bone 
analyses, present average maximum equilibrium bone levels in the northern United States 
is estimated at about 2 pc/gm. Ca. Assuming no more weapons tests, these levels may reach 
3-4 pc/gm. Ca. Because of inequalities in soil calcium, biological variations, etc., a few 
individuals may approach bone levels three to five times the average. If biospheric Sr® 
contamination continues indefinitely at the rate indicated during the past 5 years, average 
equilibrium levels may increase by a factor of about 10. In the event of war, exploding 
20,000 MT equivalents of fission may bring the average maximum equilibrium bone levels 
in the world population belts to 1,000 pe/gm. Ca, the maximum permissible level for atomic 
workers. Two thousand megaton equivalents of fission would bring the average maximum 
equilibrium level to about 100 pe/g. Ca, the maximum permissible level for large areas of 
population. The possible significance of present and future Sr” bone levels is discussed 
in terms of world health using, as a basis, the life-time natural background radiation to the 
bone. Much of the present controversy over the significance of Sr” fallout results from 
disagreement over whether such chronic effects as leukemia and bone sarcoma are threshold 
or nonthreshold phenomena and over what is an acceptable maximum permissible Sr” bone 
level for the world population. Present Sr” levels in the population are not great enough 
to be of any significance to world health. Whether weapons tests should or should not be 
stopped depends on the importance of maintenance of a balance in nuclear weapons in 
averting nuclear war. This answer cannot be derived from Sr” fallout data. 

NucLear Sc. Asst. 

A PosstBLe RELATIONSHIP, Direct ork INpIRECT, BETWEEN THE NUMBER OF CASES OF 
LEUKEMIA AND THE OF THE Sort. Marcet Roupautt, JEAN PAscat, 
and RENE Coppens. Compt. rend. 247 :369-372 (July 21) 1958. 

In an area of approximately 3,000 km*, of which 1,200 km* is granite terrain, cases of 
leukemia in adults are six times more numerous than on other terrain. The granite was 
found to be very uraniferous. The cases are found along the border of the massif where 
the radioactivity is generally more elevated. After the editing of this article, an added note 
reported 12 new cases in this region, 7 on the granite terrain, 3 on the other terrain, and 2 
infants. The terrain does not seem to be a factor in leukemia in infants. 

Nuc Lear Sc. Asst. 

BoNE AND RADIOSTRONTIUM. ARNE ENGstROM, BJORNERSTEDT, CARL-JOHAN CLEMED- 
son, and ARNE Netson. New York. John Wiley & Sons, Inc., 1958. 

The morphology and physiology of bone are reviewed. The distribution of mineral salts 
in bone, and factors affecting the distribution of strontium-90 in the skeleton are discussed. 
The internal hazards from radiostrontium and the dose rate distribution from B-emitters 
was calculated. Data are tabulated. 

NucLearR Sc. Asst. 

RADIATION Protection. R. JArcer. Atomwirtschaft 3:314-316 (Aug.-Sept.) 1958. 

In the German Federal Republic there is still no federal statute controlling radiation pro- 
tection, although the government has drafted instructions and guidance manuals. 
Sc 


NUCLEAR Asst. 
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Books 


The Preservation of Eyesight. By Sir Arthur Salusbury MacNalty. Price, $3. Pp. 102. 
Williams & Wilkins Company, Mount Royal & Guilford Aves., Baltimore 2, 1959. 


This small booklet of 102 pages was written with the express purpose to explain in “non- 
technical language, as far as possible, how sight may be misused to a person’s hurt.” It ex- 
plains for the layman what risks, injuries, and ills may affect the eyes and how to a considerable 
extent they can be prevented or avoided. It is written for use by health visitors, health edu- 
cators, and school teachers. Authorative collaboration was given by the Committee on the 
Preservation of Eyesight. 

It briefly and simply covers structure and function of the eye, how people use their eyes, 
nutrition, and defects of the eyes, such as astigmatism, color-blindness, squint, and nystagmus. 
There is a section on lighting for the preservation of eyesight. Other sections cover common 
infectious diseases of the eyes, blindness, neurological disorders, eye testing, spectacles, and 
prevention and care of injuries. This book could be useful in occupational health education 
programs. 


J. P. Bartiert 


Industrial Carcinogens. By R. E. Eckardt. Price, $6.50. Pp. 164. Grune & Stratton, Inc., 
381 4th Ave., New York 16, 1959. 

This fascinating small monograph meets a long-existing need for a text written on industrial 
carcinogens by an industrial physician. The author rightly emphasizes the placing of industrial 
carcinogens in the proper practical perspective rather than producing an exhaustive encyclopedic 
work on this important subject. 

The text is illustrated by forty-three figures, three tables, and some twenty-five structural 
formulae, often quoted in connection with experimental carcinogenesis. The subject matter is 
well arranged under headings of experimental carcinogenesis, occupational cancers, protective 
programs, medicolegal considerations, and ‘“‘a look into the future.” This is a balanced discussion 
of the historical aspects of the subject; a short, well-selected bibliography is found at the end 
of each chapter, and a subject index completes the volume. 

This book is recommended for all who are interested in cancer in general and in industrial 
health in particular; medical students, laboratory researchers, and graduate physicians alike 
will find much useful practical information on industrial carcinogens compactly arranged and 
conservatively discussed. The reader may not use the same criteria as the author in assessing 
the significance of occupational cancer to mankind or, for that matter, the alleged high 
curability rates, but he will find this book stimulating, thought-provoking, and worthy of 
frequent use as a reference text. 


Leontp S. SNEGIREFF 


Re-Education of the Injured Shoulder. By R. Barrie Brookes. Price, $3.50. Pp. 114. 
The Williams & Wilkins Company, Mount Royal & Guilford Aves., Baltimore 2, 1959. 


This booklet is written mainly for the conscientious less-experienced physical therapists but 
would be a valuable quick review for medical students. Few regions of the body present more 
puzzling and intractable lesions than the shoulder, increasing proportionately with age. Most 
of the literature appears to have been written from the surgeon’s point of view. The author 
feels that specific details of conservative treatment must not be left to the initiative of inex- 
perienced physical therapists for nothing will retard progress as much as injudicious handling 
of an injured shoulder. Dr. Brookes reviews the anatomy of the shoulder’s rotator cuff, capsule, 
tendons, bursa, and innervation. Normal functions of the shoulder are related to changes from 
specific injuries. Passive and active therapy is evaluated, and the rationale of exercise is 
explained with emphasis on important contraindications. Early active motion is the outstanding 
principle to follow. Appropriate exercise directions and do’s and don'ts for the patient’s home 
use are found in the appendix. 


J. P. Barttettr, M.D. 
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INFLUENZA 


VIRUS VACCINE 


OLY VALENT 


Ordering your requirements now will assure you of sufficient 
vaccine when it 1s needed to protect your personnel and patients. 
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Please ship the following to arrive on 


To make certain that you have an adequate supply of 
Influenza Virus Vaccine Polyvalent when the need arises, 
you should order vaccine now. Order for immediate 
delivery or, if you prefer, at whatever future date 


you specify. 


Vaccination against influenza is inexpensive—and is the 


most effective way of minimizing the risk of contracting 


this highly contagious disease which causes so much 
debilitation and absenteeism. 


By anticipating your needs and ordering now, you can be 
certain that you will have enough vaccine for your 
personnel and patients. 


Influenza Virus Vaccine Polyvalent 


Contains the National Institutes of 
Health approved polyvalent strains 
Types A and B, including Asian Strain. 
Dosage: 

Detailed dosage information may be 
found in the package circular 

contained in each carton. 


For complete information, write Professional Services, Merck Sharp & Dohme, West Point, Pa. 


mQo MERCK SHARP & DOHME, DIVISION OF MERCK & CO., Inc., PHILADELPHIA 1, PA. 


MERCK SHARP & DOHME 
VACCINE DEPARTMENT 

640 NORTH BROAD STREET 
PHILADELPHIA 1, PENNA. 


(specify delivery date) 


10 cc. vials Influenza Virus Vaccine Polyvalent 


Bill to: 


(Street address) (Street address) 


(City and State) (City and State) 


Purchase order number 
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For the latest 
in patient care 


1am cumcea American Medical 
Association 


FOR FULL INFORMATION WRITE 
CONVENTION SERVICES 535 N. DEARBORN STREET 


CHICAGO 10, ILLINOIS 


are there pamphlets "ae Sleeplessn 

and what to,do about it 


you would like your eens 


patients to read 


SLEEPLESSNESS AND WHAT TO DO 
; ies ABOUT IT by Donald A. Laird, Ph.D. 
8 pages, cents 


write for the 
free catalog ROADS TO RELAXATION 
AMA PUBLICATIONS ABOUT 


4 pages, I0 cents 
YOUR HEALTH 


AMERICAN MEDICAL ASSOCIATION 
535 N. Dearborn St., Chicago 10, Illinois 
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relieves painful muscle spasm, improves 
mobility, facilitates rehabilitation... 


Chlorzoxazone* 


PARAFLEX provides effective skeletal muscle relaxation for about 6 hours with a |- to 2-tablet 


dose. It relieves pain and stiffness and improves function in a wide variety of 


orthopedic, arthritic, and rheumatic disorders. It may be used alone or with other agents 
indicated in the management of skeletal muscle spasm. It is especially valuable 


when used in conjunction with physiotherapy w and other rehabilitative procedures. Side 


effects are rare, almost never require discontinuance of therapy. 


Dosage: ADULTS—1 to 2 tablets three or four times a day. 
CHILDREN — 14 to 2 tablets three or four times a day, depending on age and weight. 
Supplied: Tablets, scored, orange, bottles of 50. Each tablet contains PARAFLEX, 250 mg. 


*U.S. Patent Pending 255459 


McNeil Laboratories, Inc. 
Philadelphia 32, Pa. 
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